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@ Here’s a strain measuring device that gives you 
immediate, accurate records of static or dynamic 
phenomena . . . for your interpretation . . . and for 
permanent proof of results. 


The Brush Strain Analyzer provides these advantages 
for a rapidly growing list of enthusiastic users, for 
a wide variety of applications. 


The picture shows Professor D. K. Wright, Jr. 
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Institute of Technology, using this Brush Analyzer to 
record the torque of an engine equipped with fuel 
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260 Meetings During ASTM Committee Week 


nel Discussion on Colorimetry in Paint Field—Conference on Radioactive Isotopes in 


IN spire of the coal strike 
some of its threats already taking 
_ such as local “brownouts”’ and 
Iment of train and other transpor- 
| and electric services, a registra- 
f just short of 1000 was recorded 
e A.S.T.M. Committee Week in 
yurgh beginning February 27. 
good attendance was reflected in 
olding of 260 separate meetings of 
arious technical committees and 
subdivisions, many of which had 
; attendance of members and 
vould be difficult to single out any 
utstanding feature of Committee 

Primarily it is a time in which a 


Testing 


good proportion of the technical com- 
mittees of the Society meet, especially 
the subcommittees, and attempt to 
crystallize and finalize long series of re- 
search projects and round-robin tests 
leading up to the formulation of 
A.S.T.M. standards. By taking sub- 
committee action at this time, there is 
opportunity to secure confirmation by 
committee letter ballots and to incor- 
porate recommendations on new and 
revisions of old standards into the an- 
nual report of the committee for presen- 
tation at the Annual Meeting in June. 
Some of the recommendations covering 
new standards, however, may be pre- 
sented to the Administrative Commit- 


tee on Standards prior to this time. 

Two or three events might be cited 
which were of considerable interest and 
somewhat apart from the routine sched- 
ule of committee meetings. A confer- 
ence on radioactive isotopes was held on 
the evening of March 2 to determine the 
interest in establishing an A.S.T.M. com- 
mittee on the use of radioactive isotopes 
in testing. This attracted a good 
audience. A further item on this con- 
ference will be found elsewhere in the 
BULLETIN. 

A panel discussion on colorimetry was 
held under the auspices of Committee 
D-1 on Paint, Varnish, Lacquer, and 
Related Products, at the conclusion of 


Outstanding Annual Meeting Developing 


IN ADDITION to a large 
number of technical papers and reports 
—many of the papers to be presented 
as parts of symposiums or special tech- 
nical sessions—the 1950 Annual Meet- 
ing, the Society’s fifty-third, will also 
feature an interesting entertainment 
program being developed by the Phila- 
delphia District. Throughout the 
week of the meeting, the Ninth Exhibit 
of Testing Apparatus and Related 
Equipment will be in progress and the 
Seventh Photographic Exhibit. Some 
details of the two exhibits and the 1950 
Edgar Marburg Lecture on Spectros- 
copy appear later in this BULLETIN. 

Early in April there is being dis- 
tributed to each member and com- 
mittee member by a special circular 
letter an outline of the Annual Meeting 
features and times at which committee 
reports will be presented. This in- 
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June 26-30, Atlantic City 


formation and the Hotel Reservation 
Return Form that will accompany it 
will give those planning to attend an 
opportunity to make hotel reservations. 
A heavy attendance of members and 
visitors is expected and members are 
urged to return the hotel form as early 
as possible. Provisions have been 
made for adequate hotel facilities—al- 
though as always there will be a very 
limited number of single rooms. 


Technical Features: 


Full details of the technical features 
and other phases of the meeting will 
appear in the May BULLETIN to go in 
the mails the last week of that month. 
This will feature the Provisional Pro- 
gram with complete lists of papers and 
reports and synopses of most of the 
papers. 
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Subjects to be covered in sympo- 


siums or sessions or groups of technical 
papers include the following: 


Effect of Sigma Phase on the High 
Temperature Properties of Met- 
als 

Corrosion of Gas Turbine Mate- 
rials 

Methods of Testing Soils Under 
Triaxial Loading 

The Role of Non-Destructive Test- 
ing in the Economics of Pro- 
duction 

Identification and Classification of 
Soils 

Effect of Temperature on Metals 


Plastics, fatigue, cement, and con- 
crete, aggregates, adhesives, wood 
fiber pulps, antifreeze, synthetic sea 
water, radiography, thermal conduc- 
tivity, ferrous and non-ferrous metals 


their meetings. Mention of this will 
be found in the following articles on 
committee meetings. 

A list of the committees which met in 
Pittsburgh is shown. There appears on 
the following pages an account of the 
major items of interest which transpired 
at these meetings. 

For the most part all of the recom- 
mendations noted will be referred to the 
various committees for letter ballot be- 
fore formal recommendation to the 
Society, and this situation should be 
kept in mind in reviewing the proposed 
actions. Members will be given fur- 
ther information through the preprints 
of reports which will be distributed this 
year, as previously, in advance of the 
Annual Meeting, these reports covering 
the many actions which committees will 
bring up at the Annual Meeting in 
Atlantic City, June 26-30. 

Several other A.S.T.M. Technical 
Committees have held meetings in the 
past few weeks and because of this and 
other reasons did not meet in Pitts- 
burgh. A news account of these meet- 
ings appears with the statements of 
groups which met in Pittsburgh. 


A-1 on Steel: 
(Philadelphia—Jan. 30) 


For several years Commit- 
tee A-1 on Steel has recognized the need 
for mechanical testing manuals for the 
various fields of steel products. Much 
effort has been spent in preparing such 
manuals and several are now almost 
complete. It is intended that each be 
published separately. Then the vari- 
ous manuals will finally be combined 
in one document. The manual for bar 
steels is now being reviewed by Com- 
mittee A-1 and probably will be the 
first to be published. This will be fol- 
lowed by one covering tubular products 
and another on sheet and strip. Also 
under way are manuals for structural 
steel and for steel for boilers and pres- 
sure vessels. The status of these 
manuals was reported upon at a series 
of meetings of the Committee in Phila- 
delphia from January 30 to February 1. 

In 1949 the Society published a spe- 
cial pamphlet including the ten speci- 
fications for structural steel written by 
Subcommittee II of Committee A-1 on 
Steel including the new General Re- 
quirement Specification A 6. A new 
specification for steel sheet piling for 
dock walls, sea walls, cofferdams, ex- 
cavations, and like applications prob- 
ably will be issued in 1950. Revisions 
are contemplated in Specifications A 94 
for Structural Silicon Steel and A 284 for 
Silicon Steel for Machine Parts and 
General Construction. In view of the 
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List or CoMMITTEE MEETINGS 


A-1 on Steel 

A-3 on Cast Iron (Subcommittees) 

A-5 on Corrosion of Iron and Steel 

A-7 on Malleable-Iron Castings (Sub- 
committees) 

A-10 on Iron-Chromium, Iron-Chro- 
mium-Nickel and Related Alloys 

B-1 on Non-Ferrous Metals 

B-3 on Corrosion of Non-Ferrous 
Metals 

B-4 on Electrical Heating, Resistance, 
and Related Alloys 

B-5 on Copper and Copper Alloys 

B-6 on Die-Cast Metals and Alloys 

B-7 on Light Metals and Alloys 

B-8 on Electrodeposited Metallic 
Coatings 

C-1 on Cementitious, Ceramic, Con- 
crete, and Masonry Materials 

C-7 on Lime 

C-8 on Refractories 

C-9 on Concrete and Concrete Aggre- 
gates 

C-16 on Thermal Insulating Materials 

C-21 on Ceramic Whitewares 

C-22 on Porcelain Enamel 

D-1 on Paint, Varnish, Lacquer, and 
Related Products 

D-2 on Petroleum Products 

D-3 on Gaseous Fuels 

D-4 on Road and Paving Materials 

D-5 on Coal and Coke 

D-6 on Paper and Paper Products 

D-S8 on Bituminous Waterproofing and 
Roofing Materials 

D-11 on Rubber and Rubber-Like 
Materials 

D-15 on Engine Antifreezes 

D-16 on Industrial Aromatic Hydro- 
carbons 

D-18 on Soils for Engineering Pur- 
poses (Subcommittees) 

D-19 on Water for Industrial Uses 

E-1 on Methods of Testing 

E-2 on Emission Spectroscopy 

E-4 on Metallography 

E-5 on Fire Tests 

E-7 on Radiographic Testing (Ad- 
visory) 

E-9 on Fatigue 


new specification for steel sheet piling, 
a revision of the general requirement 
specification A 6 is necessary—tolerance 
tables and other general requirements 
covering sheet piling will be added. 
Several of the other tolerance tables in 
A 6 will be revised in line with current 
practice. The yield point and elonga- 
tion requirements in all the structural 
steel specifications have been reviewed 
and correlated so that definite figures 
will be included in place of the old slid- 
ing scale figures. With the incorpora- 
tion of these revisions, structural steel 
specifications will be advanced to the 
status of standard with the exception of 
A 131 covering ship steel, on which work 
is in progress. 

Subcommittee VI on Steel Forgings 
has been working for three years on the 
several specifications under its jurisdic- 
tion, and late in 1949 the up-to-date 
versions were finally approved by the 
Society. They will appear in the 1949 
Book of A.S.T.M. Standards, Part 1. 
The two specifications for billets, 
blooms, and slabs for forgings (A 273 for 
carbon steel and A 274 for alloy steel) 
are now being reviewed. 
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- Society for publication. 


A need for a standardized metho 
ultrasonic testing of forgings is u 
careful study in the subcommi 
Also being drafted is a proposed g 
fication covering alloy steel forging 
pressure vessels. i 

Subcommittee VII on Rolled § 
Wheels and Steel Tires has reviex 
the specifications under its jurisdiete 
and found them to conform to pre 
commercial practice without rev 
However, a new specification for | 
treated carbon-steel tires for r 
use will be presented to the Society 

In the castings field, a new spee 
tion for steel castings for steam tur 
casings has been written by Subeli 
mittee VIII, and reviewed, and " 
pected to be ‘published i in 1950. —|# 


specification covering 1 per cent clit 
mium, 3 per cent molybdenum ¢ 
plate is being drafted. 

The work in Subcommittee 
Bar Steels is considered from now 0 
be a matter of revision and refining, 
present specifications. During the : M 
several years, this subcommittee jf 
written many new specifications 4 if 
erades of bar steel which had not 4 
viously been covered by A.S.T.Mi 
new tentative for cold-finished ai 
steel bars which will finish the coven, 
of the field of bar steels is in its 
stages and will soon be a ta i 


In 1949 Specifications A 157 - 
Alloy-Steel Castings for Valves, 
and Fittings for High-Temper 
Service, and A 217 for Alloy-Steel 
ings Suitable for Fusion Welding 
High-Temperature Service were 4}/ 
solidated into a new specificatio} 
217-49 T, covering ferritic gi 
Since several austenitic grades wei, 
cluded in A 157 — 44 there is a nee 
a new specification covering theses, 
grades and a group has been appovf 
to draft such a document. ( 

In 1949 a tentative revision of i)” 
ifications A 234 for Factory-lf* 
Wrought Welding Fittings was ! 
lished which included the 1 perp: 
chromium, 4 per cent molybdif> 
grade of material. It is propose, 
include this tentative revision if, 
body of the specification. Comm, 
A-1 recognizes that there is a né 
industry for a specification for staiR” 
steel welding fittings to be used init 
junction with stainless steel pipe. |) 

In Specification A 193 for Allo 
Bolting Material for High-Tempe 
Service, it is proposed to delete ¢ 
B 4, B 11, B 12, B 13, and B |} 
view of the fact that the tonn 
steel produced to these grades se 
be very small or nonexistent. 
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cation A 320 for Low-Tempera- 
olting Materials, the section on 
ind washers will be revised to 
further the grades of nuts which 
be used with the various alloy 
x steels covered by the specifica- 


sw specification is under way for 
welded alloy-steel pipe for high- 
rature service. There is demand 
s type of pipe in central power 
| installation for reheat and main 
lines of large sizes and heavy walls 
ninate the need for forged and 
pipe which is very expensive. 
1 alloy grades of compositions 
revalent in high-temperature use 
be included, such as 4 per cent 
ium; 3 per cent molybdenum, 
ent chromium; 3 per cent molyb- 
, 23 per cent chromium; and 1 
it molybdenum. 


ral important changes are pro- 
in Tentative Specification A 325 
enched and Tempered Steel Bolts 
uts, which was first issued in 1949. 
unimum tempering temperature 
2en lowered from the previous 
to 700 F. The present tension 
lastic deformation test, and head 
e being replaced by a single test 
the “‘Wedge Test.” This con- 
f conducting a full size tension 
xcept that a 10-deg. wedge is 
under the head of the bolt. Dur- 
e test, failures must occur in 
or the threaded section and not at 
acture of head and shank. The 
; which failure occurs must meet 
pective minimum tensile load re- 
_ It is proposed also that the 
ig for quenched-and-tempered 
of bolt shall be three radial marks 
head of the bolt in addition to the 
acturer’s identification. 


ification A 312 — 48 T for Seam- 
id Welded Austenitic Stainless 
ipe is being revised to make it 
satisfactory for use under the 
E. Boiler Construction Code. 
other revisions, supplementary 
ments will be added including 
se tension tests, flattening tests, 
‘tests, and statement that when 
by fusion welding, the procedure 
e operators shall be qualified in 
mce with the A.S.M.E. Boiler 
uction Code. In addition, two 
ades will be added to the speci- 
, including types 309 and 310. 


Corrosion of Iron and Steel: 


ommittee VII on Methods of 
- has been investigating various 
is for testing coatings. They 
vestigated the magnagage, radio- 
isotopes, electronic gage, Preece 
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test, and the Hull-Strausser dropping 
test. Present results seem to indicate 
that a variation of about +10 per cent 
can be expected in the magnagage, that 
the use of radioactive isotopes is effec- 
tive on coatings over 0.01 in. in thick- 
ness, and that the Hull-Strausser drop- 
ping test, while not accurate, will give a 
quick approximation. These investi- 
gations are continuing. 

A task group has been appointed in 
Subcommittee XI on Sheet Specifica- 
tions to study the possibility of develop- 
ing coating bend tests for No. 12 and 14 
gage material in Specification A 93 for 
Zine-Coated Iron on Steel Sheets. This 
same group will investigate the possi- 
bility of specifying a bend test for Class 
D material in this same specification. 
There was considerable discussion as te 
the advisability of developing a sepa- 
rate specification for 14 oz. weight of 
coating roofing sheets or whether this 
should be included in Specification A 93. 

Specification A 267 for Lead Alloy 
Coating (Hot-Dip) on Iron or Steel 
Hardware will be recommended for 
adoption as standard. (Subject to 
letter ballot.) 

The usual inspection trips covering 
both wire and sheet exposure tests will 


“Simulated Serv- 
ice Test on Large 
Valves” 


First prize-win- 
ning photograph, 
General Section, 
Simulated Service 
Testing Group, 
in the Sixth 
A.S.T.M, Photo- 


graphic Exhibit 
(1948), by William 
WwW . Wilke, 


Jr., Crane Co. 
Research Labora- 
tories. 
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be made during the month of April. 


A-10 on Iron-Chromium-Nickel and 
Related Alloys: 


One of the most important develop- 
ments in the meeting of Committee A-10 
was the report of Subcommittee VI on 
Metallography. This subcommittee 
has been conducting studies of sigma 
phase identification in stainless steels. 
Extensive data have been collected from 
Charpy impact tests and metallographic 
examinations. At the meeting of Sub- 
committee VI to be held in Atlantic City 
at the time of the Annual Meeting in 
June, the identification of sigma phase 
will be discussed extensively. The dis- 
cussion will be aided by the projection of 
numerous photomicrographs, both black 
and white and in color. Anyone inter- 
ested in this study is invited to attend. 

A member of the committee, Russell 
Franks, commented that new or revised 
specifications will have to be considered 
for the high-temperature steels and type 
347. This is due to the fact that ferro- 
columbium supplies are decreasing and 
may become nonexistent. The ferro- 


columbium now being used (approxi- 
mately 55 per cent columbium, 5 per 
cent tantalum) will have to be replaced 


by ferro-tantalum-columbium contain- 
ing approximately 20 per cent tantalum 
and 40 per cent columbium. This will 
necessitate specifications that will take 
into account the addition of tantalum. 

It was agreed to act upon a request for 
specifications for centrifugally cast alloy 
iron pipe and to seek the cooperation of 
Committee A-1 on Steel in this matter 
as has been done in the consideration of 
specifications for seamless tubing, which 
work is progressing satisfactorily. Com- 
mittee A-10 has also made minor 
changes in Specification A 276 for Hot- 
Rolled and Cold-Finished Corrosion- 
Resisting Steel Bars (subject to letter 
ballot) and is considering revisions in 
Specification A 240 for Corrosion- 
Resisting Chromium and Chromium- 
Nickel Steel Plate, Sheet, and Strip for 
Fusion-Welded Unfired Pressure Ves- 
sels. 


B-1 on Wires for Electrical Con- 
ductors (Philadelphia—Jan. 20) | 


While the committee had 
pretty well cleared its docket of matters 
pending in its report to the Society last 
year in anticipation of the new Book of 
Standards, nevertheless Committee B-1 
on Wires for Electrical Conductors 
held a most interesting two-day meeting 
at Society Headquarters on January 19 
and 20. The meetings were in the charge 
of W. R. Hibbard, Vice-Chairman (J. H. 
Foote, Chairman, was unavoidably 
absent), and of the Secretary, A. A. 
Jones. A number of task groups were 
appointed to take in hand _ specific 
assignments. For example, it is pro- 
posed to reactivate the matter of speci- 
fications for tinned medium-hard and 
hard wire. There was also a question 
of tolerances for hot-rolled copper rods 


‘Vickers Hardness Test on Hot Metals” 


Honorable Mention, Testing Equipment Group, General Section, in the Sixth A.S.T.M. 
Enctegrapiie Exhibit (1948), by William W. C. Wilke, Jr., Crane Co. Research Labora- 
ories, 
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- should transfer the responsibilit 


(B 49) and the development of a si 
able gage for measuring trolley wW 
(B 9). 

Progress was reported on the dey 
opment of specifications for segmer: 
conductors as well as on a numb ere 
proposals for modifications of exists 
specifications. 


B-3 on Corrosion of Non-Ferre 
Metals and Alloys: 


Dr. T. P. May presented a progi 
report on his study of the effect of }j 
natural sea water, (2) synthetic }5 
water, (3) 3 per cent NaCl solution, | 
(4) 20 per cent NaCl solution, on 
ous metals and alloys. His report t} 
illustrated by numerous color slidely 
specimens exposed in each corrojy 
media. i 

Subcommittee III on Spray Test), 
ported progress on its study of a 1\4 
cent glacial acetic acid—salt spray jj, 
for testing plating on zinc-base die cl, 
ings. This subcommittee expectsi 
have a definite recommendation ati, 
next spring meeting. The presenti) 
spray method will be continued as tel 
tive. 

In view of the fact that Subcommiyy, 
IV on Humidity has been withowg 
chairman for more than a year, it i}, 
agreed that the subcommittee shoul, 
discharged and it was agreed that) 
Advisory Committee on Corral, 


humidity testing to a committee wi 
more definite interest, although € hs 
mittee B-3 would wish to have mf 
sentation on this humidity testing 4 
mittee. 

The test specimens at La Jolla # 
removed last fall, and it was agreed 
the tests, although having run on# 
years of the proposed 20 years, sl# 
be officially discontinued. 

Subcommittee VII on Weather is#® 
tinuing its tests of the corrosivivih 
various atmospheres as shown by Wily 
loss of iron and zine specimens. 1). 
was considerable discussion in this 


tion, and the subcommittee woulcy 
to work with other committees or 0 8; 
izations interested in this field. q 
Subcommittee VIII on Galvanii 
Electrolytic Corrosion reported {* 
disk-type galvanic couples have bewe 
posed in New York, Kure Beach, at 
Canal Zone and that those at Stati’ 
lege will be exposed in the near filh_ 
Part 2 of this subcommittee’s pro! y 
which concerns the spool-type spec , | 
is about ready for exposure, and|}} 
the preparation of these spoo)i@\ 
specimens has been completed, | 
will be initiated on Part 3 of the 
gram, the plate-type specimen.| % 


it iron couples which have been on 
ure for nine years will be removed 
on as possible. The remaining 
es will be kept on exposure for an 
ional six years, or a total of 15 


on Electrical Heating, Resist- 
e, and Related Alloys (Philadel- 
a—March 1) 


Committee B-4 on Elec- 
Heating, Resistance, and Related 
s met at A.S.T.M. Headquarters 
arch 1 and 2. A number of tenta- 
specifications are being considered 
1€ various subcommittees for rec- 
sndation for advancement to 
ard at the time of the Annual 
ing. About a dozen new stand- 
will be made available soon to the 
try through the work of this com- 
e 


‘ticularly active are the subcom- 
es on high-temperature alloys, 
sion problems at high tempera- 
materials for radio tubes and in- 
scent lamps such as cathodes and 
ten parts, and the group on Elec- 

Contacts. While these different 
mmittees are working in different 
_ it is interesting to note that each 
; own committee is sponsoring a 
am for standard testing methods 
me on related research problems, 
aswers to which are required before 
ard test methods can be developed. 
a and test results are fully 
oortant as the subsequent standard 


srocedures which result from this 


on Copper and Copper Alloys: 
Aladelphia—Jan. 25) 


Because of its activity in 
ications work, Committee B-5 
ily finds it necessary to meet 
previous to an Annual Meeting to 
re its recommendations. 

ser straightness tolerances for slit 
‘are recommended in eleven speci- 
ms covering copper and copper- 
plate, sheet, and strip, including 
llowing: 


T.M. 

nation Material 

A9T ...... Cartridge Brass 

220)" Waa Brass 

32054 Copper-Silicon Alloy 

BOO yrs... 0's Phosphor Bronze 

—A49T...... Leaded Brass 

-49T...... Copper-Nickel-Zine 
and Copper-Nickel 
Alloy 

=. AQ) ae Gilding Metal 

=A49 T...... Copper 

oe 1 Na Aluminum Bronze 

aao T Beryllium Copper 

-49 T 


Specifically recommended is a re- 
vision of the mechanical property re- 
quirements in Specifications A 194 and 
A 195 for Beryllium Copper Plate, 
Sheet, and Strip, and a revision of chem- 
ical requirements in Specifications B 
121 for Leaded Brass Plate, Sheet, and 
Strip, including addition of an Alloy 5 
with nominal composition of 65.0 per 
cent copper, 2.0 per cent lead, and 33.0 
per cent zine. 

The Subcommittee on Plate, Sheet, 
and Strip is continuing a study of the re- 
quirements for bars sawed or cut from 
plates, the use of Rockwell hardness as a 
mandatory requirement, and the addi- 
tion of phosphor bronze Alloy B-2 (now 
in Specifications B 139 for Rods, Bars, 
and Shapes) to Specifications B 103 for 
Plate, Sheet, and Strip. 

The Subcommittee on Rods, Bars, 
and Shapes is continuing the study of 
inclusion of additional size ranges to 
Specifications B 133 for Copper Rods, 
Bars, and Shapes, and the collection of 
Rockwell hardness data for possible 
inclusion in specifications. It is also 
studying revision of mechanical proper- 
ties in Specifications B 196 for Beryl- 
lium Copper Rods and Bars and the 
possibility of specifications for copper- 
alloy forgings. 

Requirements for automotive and re- 
frigeration tube are being developed and 
Rockwell hardness requirements are 
being reviewed in all the pipe and tube 
specifications. In Specifications B 135 
for Seamless Brass Tubes consideration 
is being given to the addition of require- 
ments for 90-10 copper-zine alloy. The 
dimensional tolerances in Specifications 
B 111 for Seamless Condenser Tubes are 
undergoing thorough study. 

Specific recommendations for pipe 
and tube products include the revision 
of the present iron limit of 1.0 per cent 
max. (in Specifications B 111) to a range 
of 0.5 to 2.0 per cent, and also a revision 
of Specifications B 88 for Seamless 
Copper Water Tube in accordance with 
Simplified Practice Recommendation R 
217 — 49 for Copper Water Tube and 
Copper and Brass Pipe issued by the 
U.S. Department of Commerce. 

Several changes are recommended for 
specifications covering wire products in- 
cluding a revision in tensile require- 
ments in Specifications B 197 for Beryl- 
lium Copper Alloy Wire and a lowering 
of the lot size for chemical analysis in 
specifications B 134 for Brass Wire. 

The Subcommittee on Methods of 
Test is continuing its study on the 
effect of speed in tension testing. It has 
recommended a revision in the scope 
clause of Method B 154 for Mercurous 
Nitrate Test for Copper and Copper 
Alloys, limiting the applicability of the 
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method to determining the presence. of 
residual (internal) stress which might 
result in season cracking and is devoting 
study to a further revision of the 
method. 

Committee B-5 is also considering the 
possible addition of requirements for 
certain impurities in its specifications 
covering brass products. Possible en- 
velope specifications for dimensional 
tolerances and the significance of di- 
mensional tolerances are being studied. 


B-6 on Die-Cast Metals and Alloys: 


Subcommittee I on Aluminum-Base 
Die Casting Alloys has completed stud- 
ies showing that within certain limits 
varying amounts of zinc in aluminum 
alloys containing 8 per cent silicon and 
4 per cent copper have no deleterious 
effects on the mechanical properties. 
This subcommittee is, therefore, sub- 
mitting to letter ballot of the committee 
changes in zinc limits of Alloys SC5 and 
SC6 in A.S.T.M. Specification for 
Aluminum-Base Alloy Die Castings 
(B 85) to change the maximum zinc 
limits from 0.6 to 1.0 per cent. 

The data on the 10-year exposure tests 
of zinc and magnesium alloys will be re- 
ported in the near future. One set of 
zinc and magnesium alloys will be ex- 
posed for another 10 years which will 
give a total elapsed exposure time of 20 
years. These specimens are exposed in 
eight locations. 

There was considerable discussion 
during the meeting on the suggestion 
that Committee B-6 adopt the codifica- 
tion of aluminum and magnesium alloys 
used by Frankford Arsenal and recently 
adopted by Committee B-7. 

A special group was appointed to in- 
vestigate work being done at Columbia 
University on flow of heat in die castings 
and on the possibility of suggesting that 
A.S.T.M. cooperate in this research pro- 
gram, 

The Tentative Specification for Cop- 
per-Base (Brass) Alloy Die Castings 
(B 176) will be submitted to letter bal- 
lot of the committee for recommenda- 
tion of advancement to standard. 


B-8 on Electrodeposited Metallic 
Coatings: 


A problem was advanced by the In- 
dustrial Fasteners Institute in regard to: 
meeting dimension tolerances for 
threaded fasteners plated in accord- 
ance with A.S,T.M. Specifications for 
Electrodeposited Coatings of Zine on 
Steel (A 164), Cadmium on Steel (A 
165), and Nickel and Chromium on Steel 
(A166). The Institute pointed out that 
these specifications are particularly diffi- 
cult to apply to fasteners having com- 
plementary threads. It was decided 
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that consideration should be given to 
amending these specifications by means 
of a footnote to the effect that these par- 
ticular specifications do not apply to 
fastenershavingcomplementary threads. 
Committee B-8 is reviewing with the 
Society’s Committee A-5 on Corrosion 
of Iron and Steel the development of 
new specifications for fasteners. 

In the Specifications for Electro- 
deposited Coatings of Nickel and Chro- 
mium on Copper and Copper-Base 
Alloys (B 141), and Nickel and Chro- 
mium on Zine and Zinc-Base Alloys (B 
142), it was suggested that the present 
footnote b under Section 3 be amended 
to the effect that where minimum thick- 
nesses cannot be obtained without ex- 
ceeding the maximum suggested coating, 
an agreement should be reached between 
the producer and consumer as to the 
thicknesses to be specified. It was 
agreed, subject to letter ballot, that 
Specifications A 166, B 142, and B 200 
for Electrodeposited Coatings of Lead 
on Steel be continued as tentative. 

Subcommittee IV on Electroplating 
Practice has completed, or will have 
completed in the near future, recom- 
mended practices for plating on zinc- 
base die castings, copper and copper 
alloys, stainless steel, aluminum, and 
plastics. These recommended prac- 
tices will be submitted to letter ballot as 
soon as they are ready. The subcom- 
mitteeisalso contemplating work on rec- 
ommended practices for plating on tin, 
lead, and their alloys, and for plating on 
cast and malleable irons. 

Subcommittee V on Supplementary 
Treatments for Metallic Coatings is de- 
veloping an extensive program for test- 
ing supplementary treatments with and 
without organic coatings. 

Considerable discussion was given to 
the establishment of a Subcommittee on 
Plating Solution Analysis. A special 
group will consider the advisability of 
establishing such a subcommittee and 
suggest what its scope might be. 

The next meeting of Committee B-8 
will be at the time of the Electrechemical 
Society meeting in Buffalo in the fall. 


Committee C-1 on Cement: 


At a well-attended meeting the vari- 
ous subcommittees of Committee C-1 
reported on their respective activities. 
Resulting from that work, certain minor 
revisions were approved, for presenta~- 
tion to the Society, to clarify and im- 
prove details of some of the standard 
specifications and test methods relating 
to hydraulic cements. 

Particularly interesting were the 
progress reports of current investiga- 
tions in the subcommittees, and the dis- 
cussions of the more important ques- 
tions prompted by those reports. 
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Committee C-7 on Lime: 


Among the items of interest presented 
in the subcommittee reports was a rec- 
ommendation for a revision of the 
Standard Specifications for Hydraulic 
Hydrated Lime for Structural Purposes 
(C 141) which will classify this lime into 
two types with different limits for the 
chemical composition, time of set, 
strength, and soundness requirements. 
This was accepted for letter ballot of the 
committee. A definition of agricultural 
liming materials which has already been 
to letter ballot of the committee is being 
referred back to the Subcommittee on 
Definitions for further editorial revision 
but with authority to resubmit to com- 
mittee letter ballot. In connection with 
agricultural liming materials, decision 
was reached to canvass all committee 
members on the need for specifications 
on such materials. The committee will 
meet during the 1950 Annual Meeting 
in Atlantic City. 


C-8 on Refractories: 


The present officers of Committee C-8 
were nominated for re-election for the 
ensuing term. New chairmen of sub- 
committees were announced with J. J. 
Hazel assuming the chairmanship of 
Subcommittee [X on Classification, and 
R. A. Hindel taking over the chairman- 
ship of Subcommittee XIII on Foreign 
Tests and Specifications. 

General activity in all sections of Sub- 
committee III on Tests was reported. 
Included in this activity are cooperative 
tests on Pyrometric Cone Equivalent 
(P.C.E.) with an attempt to find the 
type of furnace most suitable for P.C.E. 
tests; several revisions in the procedure 
on analysis are ready for letter ballot; 
preliminary drafts of test methods cover- 
ing consistency and other properties 
have been prepared and a new proce- 
dure has been developed for determining 
carbon monoxide disintegration. It is 
expected that this new method will be 
published as information only in order 
to secure additional comments. Two 
new definitions covering carbon refrac- 
tories and carbon ceramic refractories, 
respectively, were accepted for letter 
ballot. A special group was appointed 
to clarify some confusion which exists as 
to what constitutes definitions, speci- 
fications, and classifications. There is 
still much preliminary work to be done 
in the field of special refractories in 
classifying the various oxides and min- 
erals on the basis of being developed into 
commercial refractories. 

The two newest fields entered by the 
committee, namely, that of carbon re- 
fractories and semisilica brick, show 
progress, including that made in cooper- 
ative tests being run on carbon refrac- 
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for flat and elongated pieces. 


tories manufactured in the Uniti 
States. It is expected that carbon 
fractories made in Great Britain 
tested for comparison with the Ameri cs 
product. A 

The next meeting of the committi 
will be at Penn State College on Sep ote 
ber 14. 


C-9 on Concrete and Concrete Aggr 
gates: 
‘In the research subcommittees oq 
sideration is being given to new ¢) 
proaches in measuring alkali reac 
of aggregates in concrete; the size aj’ 
pore spaces in concrete aggregates 
their relation to durability are 
study, and the development of d 
testing methods for measuring ual 
of concrete, particularly for field uses 
under way. This last activity incluaf! 
the use of the sonoscope method. Tf! 
compiling of descriptions of the varie 
rock types is contemplated. coal | 
Various projects and actions were| i 
ported from the specifications and i 
methods subcommittees. A changev 
recommended in the Standard Meth 
of Sampling Fresh Concrete (C 172) 
reconcile the procedures on flow 4/ 
slump. It was proposed to consélie i 
all air-entraining test methods undil i 
designation. What might be considebl! 
asa revolutionary move was the decis} 
to include limits in the Standard Spill | 
fications for Concrete Aggregates (C 
The cll 
ditioning temperature, as well as #fi 
mixing water and storage tank tempi} ay 
ture, in the Standard Method of Tesi 
Measuring Mortar-Making Propertiatht 
Fine Aggregate (C 87) was recs 
mended for change to conform to @ t 
standard approved temperature of af a 
1.7 C. The title and scope of 
A.S.T.M. Standard C 156 was ifs 
proved for change to read ‘‘Methow#! 
Test for Water Retention Efficiencif t 
Liquid Membrane-Forming Curing C mh 
pounds.” It is expected that this MF ‘ 
tation of scope will lead to extensiv ih | 
visions. A third draft of a metho ba 
testing air-entraining admixtures : h 
reviewed. ‘" | 
A statistical study of field determ % 
tions on ready-mixed concrete is F lh, 
made for arriving at a better basiiy 
evaluating the requirements of |} 
Specifications C 94. The procedure 
analyzing hardened concrete are ul 
study for revision, and a differenti 
proach to the procedure j is expected? ? 
The committee will hold its next 1@ 
ing during the Annual Meeting. | 


C-16 on Thermal Insulating rE 
terials: ih 
Leading off with meetings ofk y 

Planning and Executive Subcommi hy 

(continued on page 25) a 


April , \ 


le Range of Testing and Scientific Equipment in 
yaratus Display at Annual Meeting 
1g Companies Will Feature Many New Developments 


Nort only will there be a 
range of testing equipment and 
tory supplies displayed during the 
Apparatus Exhibit in Atlantic 
the week of June 26, but many 


levelopments will be featured.’ 


the Exhibit will provide members 
e large number of visitors expected 


General Radio Co. 


Hanovia Chemical & Mfg. Co. 
Instron Engineering Corp. 


Jarrell-Ash Co. 


Leeds & Northrup Co. 


Magnaflux Corp. 


National Forge. & Ordnance Co. 
Tinius Olsen Testing Machine Co. 


Laboratory Mixers ments 
Mercury Arc Lamps __ Reflectoscopes 
Mercury Filters Rubber and Textile 
Mercury Oxifiers Testers 
Metallographic Shakers 
Equipment Spectrographs 
Non-Destructive Strain Analyzers 
Testers Strain Gages 
Oscillographs Stroboscopes 
Paper Testing Surface Analyzers 
Equipment Tensile Testers 
Polariscopes Thermometers 
Potentiometers Viscometers 
Proving Rings “Wear Testers 
Recording and Weather Testers 


Radium Chemical Co. 


Hotel Rooms for Annual Meeting—Important! 


It is physically impossible for Chalfonte-Haddon Hall or any other hotel in 
e country to fill every request from our members for a single room. 
the members are quite anxious to stay at Chalfonte-Haddon Hall and to aid 
providing accommodations at this hotel for as many members as possible it 
Wl be essential that members share twin-bedded rooms. 
rm which will be mailed to all members and committee members early in April 
ll give information on all hotel facilities. A number of the other comparable 
“lantic City hotels are cooperating in allocating rooms for the meeting. 


isual opportunity of learning the 
ss made in the instruments in- 
. Everyone interested is cor- 
invited to attend the Exhibit. 
smbers and committee members 
. admitted, and visitors by regis- 
at the Exhibit entrance also can 
| the displays. 

ddition to leading manufacturers 
ing machines of all kinds, there 
e other groups concerned with 
tory supplies, glassware, metal- 
electrical measuring devices, and 
> range of instruments used in 
ting the properties of materials. 
much of the equipment shown 
>in with A.S.T.M. specifications 
sts, most of the companies will 
new products and instruments 
re coming into use and where 
M. has not yet developed any 
ures or standards. 

t of the exhibitors who have thus 
lied for space is as follows: 


rican Instrument Co. 

rican Machine and Metals, Inc. 
eeve Angel & Co., Inc. 

; Electric Devices Co. 

1 Associates, Inc. 

Baldwin Locomotive Works 
lehem Apparatus Co. 

ender Corporation 

kfield Engineering Labs., Inc. 
Brush Development Co. 

Jer Ltd. 

el] Corporation 

ral Scientific Co. 

olidated Engineering Corp. 
ing Glass Works ' 

om Scientific Instruments, Inc. 
. Dice Co. 

man Kodak Co. 

y A. Gardner Lab., Inc. 


1950 


Many 


The hotel return 


Rubicon Co. 

Scott Testers, Inc. 

Sperry Products, Inc. 

Steel City Testing Machines, Inc. 
Superior Electric Co. 

C. J. Tagliabue Corp. (N. J.) 
Arthur H. Thomas Co. 
Thwing-Albert Instrument Co. 
Will Corporation 

Wilson Mechanical Instrument Co. 
Young Testing Machine Co. 


The advance information received 
from these exhibitors indicates that 
the following types of equipment and in- 
struments will be shown: 


Autotransformers Electronic Devices 
Calorimeters Filter Papers and 
Colorimeters Materials 
Centrifuges Furnaces 


Chemical Glassware 

Compression Test- 
ing Machines 

Cyclographs 


Gas Analyzers 

Hardness Testers 

Hydraulic Testing 
Machines 


Wallace R. Brode, 
1950 Marburg Lec- 
turer 


ASTM BULLETIN 


TInstru- 


In the May ASTM Butterin there 
will be short descriptions of each booth 
display. 


Control X-ray Equipment 


1950 Marburg Lecture— 
Brode on Spectroscopy 


Dr. WauLAce R. Brope, 
National Bureau of Standards, has been 
selected by A.S.T.M. as a man emi- 
nently qualified to present this year’s 
Marburg Lecture at the Annual Meeting. 

Topic-——With a general review of the 
history of the science included, from the 
viewpoint of the development of stand- 
ard methods and analytical controls, 
Dr. Brode will outline Chemical Spec- 
troscopy. He will discuss the develop- 
ment and use of spectroscopic methods 
in analytical control. The use of both 
emission spectra and absorption spec- 
tra procedures will be outlined by Dr. 
Brode, and the method limitations 
will be indicated. The application to 
specific problems of these methods will 
be illustrated. 

In colorimetry and color description, 
the application of these methods will be 
considered as well as the use of spec- 
trophotometer procedures in the infra- 
red and ultraviolet regions of the spec- 
trum. 

Part of the lecture will be devoted 


11 


to the field of Emission Spectroscopy, 
including the development of rapid 
analysis procedures and the recent ad- 
vance in photoelectric recording instru- 
ments. 

About the Lecturer—Dr. Wallace R. 
Brode was born in Walla Walla, 
Wash. Graduating from Whitman 
College in 1921 he received his M.S. 
and Ph.D. degrees in 1922 and 1925 
from the University of Illinois. Dr. 
Brode was a chemist at the National 
Bureau of Standards from 1923 to 1926. 
In 1926 he received a Guggenheim 
Foundation Fellowship for study at 
Leipzig and Zurich, and this was re- 
newed for a second year in 1927 for study 
at Liverpool, England. 

From 1928 to 1948 Dr. Brode served 
as Professor of Chemistry at the Ohio 
State University and resigned from the 
University in 1948 to accept his present 
position as Associate Director of the 
National Bureau of Standards. While 
at the Ohio State University, Dr. Brode 
established a laboratory and curriculum 
in Chemical Spectroscopy. He pub- 
lished a general textbook in this field of 
“Chemical Spectroscopy”; he co-au- 
thored many other texts and reference 
works in Spectroscopy and Organic 
Chemistry. Together with his inde- 
pendent researches he has published 
nearly 100 technical articles in American 
and Foreign scientific journals. 

Dr. Brode served in several capacities 
during the recent World War with 
O.S.R.D., including direction of an 
N.D.R.C. Project at the Ohio State 
University and later as head of the 
Paris Office of O.S.R.D. from Septem- 
ber, 1944, until July, 1945. He also 
served as Head of the Science Depart- 
ment of the Naval Ordnance Test 
Station at Inyokern from 1945 until 
1947 and is now a member of their 
Advisory Board. 

Dr. Brode has served on Committee 
E-2 of A.S.T.M. for a number of years 
and is now actively engaged in the 
organization of Committee E-13, on 
Absorption Spectra Analysis. An 
A.S.T.M. representative on the Interso- 
ciety Color Council, he is also a member of 
the American Chemical Society, Optical 
Society of America, American Associa- 
tion for Advancement of Science, and is 
a present member of the Physical Divi- 
sion of the National Research Council. 
He is a member of the Board of Direc- 
tors of the Optical Society of America 
and of the Board of Governors of the 
American Institute of Physics. 

He has just been elected Editor of the 
‘Journal of the Optical Society of America 
on whose Board of Editors he has served 
as an Associate Editor for a number of 
years. 

Dr. Brode is at present one of the two 
Associate Directors of the National 
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Bureau of Standards. He is primarily 
responsible for the coordination of the 
chemical interests in the Bureau includ- 
ing the Divisions of Chemistry, Metal- 
lurgy, Organic and Fibrous Materials 
and Mineral Products, as well as Bureau- 
wide responsibilities in the fields of 
Education, Facilities, and Foreign Rela- 
tions. 


1950 A.S.T.M. 
Photographic Exhibit 


Entries Solicited 


THe Seventh  Photo- 
graphic Exhibit and Competition, to be 
held in conjunction with the Fifty-third 
A.S.T.M. Annual Meeting and Ninth 
Exhibit of Testing Apparatus and Re- 
lated Equipment, will really be in three 
parts: a General Section devoted to 
the subject, Materials Testing and Re- 
search; and two other divisions, one 
dealing with Photomicrography, under 
the sponsorship of Committee E-4, and 
the other on Radiography sponsored by 
Committee E-7 on Non-Destructive 
Testing. Each of these technical 
groups has arranged interesting displays 
in previous years and this year they 
should be of even more interest. The 
Photographic Exhibit will be arranged 
in part of the Gallery off the Garden 


Room in Haddon Hall, just outside} 
the Apparatus Exhibit, and the pri i 
and entries can be viewed during { 
Exhibit hours. | 

The Photographic Exhibit, sponsor 
by the Philadelphia District is beingg 
ranged by a committee consisting of f 
following: 


L. Drew Betz, Chairman, W. H. a 
L. D. Betz 

D. 1. Finch, Leeds & Northrup Co. 

C. B. Jenni, General Steel Casting Ct 

Myron Longenberger, Rohm & Hf 
Co. 

R. R. Moore, U. S. Naval Aire 
Factory 

S. Byron Morehouse, Leeds & Northil) 


Co. 
” John P. Mudd, The Midvale Co. 
- K. B. Patterson, Arthur H. Thomas § 


Pacific Area Papers on Ci; 
Iron and Soils j 


SocreTty members wi i 
interested to know that the followiai 
four papers, which were presentedii 
the First Pacific Area Meeting of Aum 
T.M. last fall, are to appear in Fount 
magazine. i 


Ih 
“Mechanical Testing and Propertieijy 
a 
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First prize-winning photograph, General Section, General y 
Interest Group, in the Sixth A.S.T.M. Photographic Exhibit 4 
(1948), by John Kalinich, Corning Glass Works. a] 
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may Cast Iron,” C. K. Donoho, 
‘merican Cast Iron Pipe Co., Bir- 
ingham, Ala. 


pecifications for Cast Iron,” H. 
ornstein, Deere and Co., Moline, Ill. 


tomotive Cast Irons, Including 
rake Drums,” R. G. McElwee, Vana- 
jum Corporation of America, De- 
oit, Mich. 

plication and Uses of Gray Iron 
Jastings, Including Significance of 
arious Properties of Gray Cast 


Tron,” C. O. Burgess, Gray Iron Foun- 
ders’ Society, Inc., Cleveland, Ohio. 


Mr. Bornstein’s paper will probably 
be the first to appear—in the April or 
May issue. 

The paper, “Studies of Construction 
Problems and Methods of Compacting 
Different Type Soils to Optimum Den- 
sity,” by A. W. Root and T. E. Stanton, 
both of California Division of Highways, 
is also scheduled to appear soon in the 
Western Construction News. 


aa Committee Approvals During March 


| Durine the past few 
: the Administrative Committee on 
ards has approved several new 
ive specifications, tentative re- 
of existing test methods, and 
tentative methods of test. The 
ic approvals by the Administrative 
nittee are listed in the accom- 
ing table. Some notes on the 
umendations made to the Admin- 
ive Committee’on Standards are 
Jed below. 
evolve a more satisfactory method 
ndling the air entraining additions 
em, particularly to remove Com- 
e C-1 from a position as judge— 
ometimes as a testing agency—in 
ring any new materials, Committee 
m Cement proposed the tentative 
fications for Air Entraining Addi- 
for Use in the Manufacture of Air 
ining Portland Cement (C 226 - 
). To provide conditions govern- 
method of retest, Committee C-1 
submitted .a proposed tentative 
on of Standard Methods of Test 
Teat of Hydration of Portland 
nt (C 186 —- 47). A proposed ten- 
: Method of Test for Potential 
i Reactivity of Cement-Aggregate 
nations was submitted by this 
ittee based on experience gained 
the reactivity of certain cement- 
gate combinations. This test will 
ade by measuring expansion de- 
ed by the combinations in mortar 
during storage under prescribed 
tions. 
ause an adequate standard was 
g, Committee C-14 on Glass and 
Products recommended that pro- 
Methods of Sampling and Test- 
ructural Non-Load-Bearing Cellu- 
ass Blocks (C 240 — 50 T) be ap- 
d as a tentative standard. The 
sal had been carefully considered 
2 main committee and had under- 
;wo revisions in the subcommittee 
. it was submitted to the Admin- 
ve Committee on Standards. 


1950 


Committee D-9 on Electrical Insulat- 
ing Materials recommended a new Ten- 
tative Specifications for Absorbent Lam- 
inating Paper for Electrical Use. It 
is intended only for the use of laminators 
and paper manufacturers and not for 
incorporation in purchase specifications 
for laminates. The proposal was made 
since there is a real need for such speci- 
fications expressed by a number of 
manufacturers in this country who pro- 
duce phenol-formaldehyde or melamine- 
formaldehyde impregnated cellulose pa- 
per laminates. Since a considerable 
portion of the phenolic laminate is used 
for electrical insulating purposes, the 
requirements for laminates have been 
standardized for many years. How- 
ever, there has been no commonly ac- 
cepted specifications governing the 
requisite characteristics of this paper— 
over 35,000 tons were produced in 1948 
—used in the manufacture of phenolic 


New Tentatives 


Specifications for: 

Air-Entraining Additions for Use in the 
Manufacture of Air-Entraining Port- 
land Cement (C 226 - 50 T). 

Absorbent Laminating Paper for Elec- 
trical Use (D 1080 — 49 T). 


Methods of: 

Test for Potential Alkali Reactivity of 
Cement-Aggregate Combinations (C 
227 - 50 T). 

Sampling and Testing Structural Non- 
Load-Bearing Cellular Glass Blocks 


(C 240 — 50 T). 
Testing Natural Mica for Power Factor 
and Dielectric Constant (D 1082 — 49 


cys 
Testing Large Shipping Cases and Crates 
(D 1083 - 50 T). 


laminate. The variety of dissimilar 
tests for paper quality which have been 
specified by various laminators created 
an onerous problem for the paper mills, 
made the furnishing to laminators un- 
popular, and resulted in supply short- 
ages during the post war period. By 
active cooperation of paper makers and 
users on Committee D-9, assisted by the 
National Bureau of Standards and con- 
sulting members such as the Institute of 
Paper Chemistry, development of new 
tests where necessary and round-robin 
tests on various suppliers’ paper in dif- 
ferent laboratories, the specifications 
were evolved over the past three years. 
They incorporate essential properties 
and test methods for four types of ab- 
sorbent papers suitable for the manufac- 
turer of electrical laminates. 

Committee D-9 also recommended as 
tentative, Methods of Testing Natural 
Mica for Power Factor and Dielectric 
Constant (D 1082-49 T). In the past 
few years, this test method had been in- 
cluded in the Standard Methods of 
Testing, Grading and Classifying Nat- 
ural Mica (D 351 - 46). That part of 
Methods D 351 referring to specifications 
for grading and classifying natural mica 
has been revised and the test procedure 
for dielectric loss characteristics now 
will be a separate tentative—apart from 
grading and classifying by visual qual- 
ity. The Standard Methods of Test- 
ing, Grading, and Classifying Natural 
Mica (D 351 - 49 T) has been revised 
and reverted to tentative. The revision 
concerns the addition and modifications 
of the test methods that control visual 
quality, usability, area, thickness, hard- 
ness, stiffness, optical angle, and weight 


Actions of A.S.1T.M. Administrative Committee on 
Standards March 1, 1950 


Tentative Revision of Standards 


Method of Test for: 


Heat of Hydration of Portland Cement 
(C 186 — 49). 


Revision of Standard and Reversion to 
Tentative 


Methods of: 


Testing, Grading, and Classifying Nat- 
ural Mica (D 351 — 46) including the 
change in title to read as follows: 
Tentative Specifications for Natural 
Muscovite Mica Based on Visual 
Quality (D 351 - 49 T). 


Revision of Tentative 


Methods of: 
Testing Askarels (D 901 - 46 T). 
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loss or heating for control purposes of 
commercially available natural mus- 
covite brick and film mica—independent 
of the basic color of the mica or its 
source. 

Along with a precautionary state- 
ment concerning the use of cells con- 
taining phenolic resin-bonded insulation, 


Important Society Books 
Published in Recent Weeks 


Doane the past month 
several publications have taken their 
place on the shelves of A.S.T.M. Inspite 
of the press of many activities which have 
required much time and effort (such as 
A.S.T.M. Committee Week, numerous 
separate committee meetings, prepara- 
tion for the Annual Meeting), it has been 
possible to forge ahead in the revising 
of old documents and the editing of new 
ones—so that all can be fed to the type- 
setters and finally the presses. 

One of these recent additions is the 
Symposium on the Testing of Cast 
Tron with SR-4 Type of Gage. 

The Steel Piping Compilation and 
the one on Adhesives bring the standards 
relating to these particular fields to- 
gether in handy form and should find 
extensive use. Parts 1 and 4 of the 1949 
Book of A.S.T.M. Standards have been 
“lined up” beside Parts 2 and 5. The 
last two parts, 3 and 6, are nearing 
completion. 

The strength of wrought steels at 
elevated temperatures is also described 
in a new report reviewed below. 


A.S.1.M. Specifications for 
Steel Piping Materials 


THE seventh edition of 
this compilation, issued for the first 
time in this form in 1942, will provide 
all those concerned with the production 
and use of steel piping materials with a 
handy and up-to-date compilation of a 
great majority of the A.S.T.M. speci- 
fications of concern in the field of steel 
piping. Grain size charts are also in- 
cluded. 

Most of the specifications have been 
developed through the work of Com- 
mittee A-1 on Steel, its Subcommittee 
IX on Pipe and Tubing and XXII on 


14 


a revision of Tentative Methods of 
Testing Askarels (D 901 — 46 T) desig- 
nates A.S.T.M. Standard (D 924 —- 47 
T) as the method for determining power 
factor and dielectric constant of askarels. 
The precautionary statement was added 
since phenolic resin has a deleterious 
effect on askarels, causing erroneous 


NEW PUBLICATIONS 


Materials for High-Temperature Serv- 
ice—piping, castings, forgings, bolts 
and nuts, and welding fittings. The 
proposed American Standard for 
Wrought Steel and Wrought Iron Pipe 
(A.S.A. No.: B36.10-1950) and the 
American Standard for Stainless Steel 
Pipe (A.S.A. No.: B36.19-1949) are 
reprinted in the compilation through 
the courtesy of The American Society of 
Mechanical Engineers. 

These specifications are in widespread 
use, and it is hoped the compilation will 
be of distinct service to the engineer, 
purchasing agent, and other technolo- 
gists concerned with power plants and 
similar industrial installations, refiner- 
ies, distribution of water, gas, oil, and 
the like, and to individuals in every 
industry where these materials are so 
important. 

The 328-page compilation is $3 to 
nonmembers and $2.25 to A.S.T.M. 
members. 


Testing Cast Iron with SR-4 
Type Gage 


THE papers and discus- 
sions comprising the symposium on the 
Testing of Cast Iron with the SR-4 
Type of Gage has recently been pub- 
lished by the Society. 

Fifteen papers describe _ residual 
stresses and their analysis in cylinder 
blocks, engine frames, cylinders, cast- 
iron beams, valve bodies and parts, 
deaerating trays, punch-press frames, 
tractor castings, textile machinery parts, 
and railroad service cast irons. 

The significance of this symposium is 
evidenced by the introductory remarks 
of J.S. Vanick, Chairman of Committee 
A-3 on Cast Iron: 


“Commercial gray iron castings are of- 
ten designed in complex shapes which may 
integrate a number of simple geometrical 
figures into a final form. Plotting the 
flow of stress in a complex casting under 
load may become a jigsaw puzzle. One of 
the most aggravating cases occurs when a 
surface that should develop a tensional 
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(high) power factor readings. 
Committee D-10 on Shipping Ca) 
tainers submitted a new tentative } 
Method of Testing Large tt 
Cases and Crates (D 1083-50 T). 
method provides a means for determ 
ing the resistance of large shipping eg 
and crates to handling conditions, — 


stress actually registers a compressioji} 
stress. Stress patterns that are furt}® 
complicated by the cross-movements} 
static loads, dynamic loads, and therm , 
loads, combine to confuse the desigr’ 
In early designs, it is common to pier 
build, test, and load the job to destructiltY 
then redesign or “beef up” the weaken¢: 
zones, and finally proceed with casting pf. 
duction. eal 
“Because cast iron will break witht}! 
ral 
Hl 


nonductile fracture under simple ten}j 
stress, its application has occasions ‘i 
been avoided in favor of more duel 
material which will deform and thus so i 
a warning, or it will malfunction inf? 
dynamic loading system and thereby af ’ 
notice of impending failure. Nondue vi 
fractures are known to develop i in duciii 
materials like steel, as in the case of fj 

fatigue failure. Methods for oxplenl ue 
the stress distribution in castings hilj) 
been provided by various means ¢}) 


specifically in the strain-resistance ¥ |. 


gage system. 

“Where equipment for stress-stu/)” 
analysis is available, it has invaria(? 
been found possible to significantly ) 
prove the physical configuration o 
given casting so as to meet more efficiemil 
the stresses involved and also to materi ij 
decrease the weight of the casting, with 
advantageous effect oneconomy. Equjiih 
important is the application of striy, 
strain measurements for the purpose?) 
increasing confidence of the designen 
gray iron as an engineering material.” 4 


Part 1, 1949 Book of }. 
A.S.T.M. Standards—} 
in the Mails iH 


As THIS issue of the? 

ASTM BuLuetin goes to pressile 
the users of our Standards or ' 
Ferrous Metals will be glad td@ 
know that Part 1 of the new Book& 
of A.S.T.M. Standards is now, 
available. ‘| 
Part 3 on Cement, Refractorieste, 
Glass, Thermal Insulation, Conj#t 
crete, Road Materials, Water} 
proofing, and Soils is now in th 
printer’s hands and should bé¥ 
available within a few days. 


April 1/7 


symposium was sponsored by, 
ittee A-3 at the 1949 Annual 
g. 
sely illustrated, the 92-page 
ium contains over 60 data curves 
les and numerous photographs. 
per-bound booklet is priced at 
or nonmembers and $1.25 for 
rs. 


T.M. Standards on 


esives 


Tuis Second Edition of 
mpilation of Standards on Ad- 
: now available, is sponsored by 
M. Committee D-14 on Adhe- 
nd brings together all the latest 
M methods of test pertaining to 
esives field. There are also in- 
three methods of testing rubber 
yes prepared by Committee D-11 
ober and Rubber-Like Materials. 
scope of Committee D-14 covers 
mulation of specifications, meth- 
test, and definitions of terms per- 
- to adhesives, including animal, 
ble, mineral, and synthetic types. 
embership of the committee and 
at active subcommittees is com- 
of representatives of producing 
nsuming interests in the industry. 
test methods included cover 
ty and Total Solids Content of 
r Cements, Lattices of Natural 
ynthetic Rubbers, Resistance of 
ve Bonds to Chemical Reagents, 
» Properties of Adhesives, Applied 
; Per Unit Area of Dried Adhe- 
lids, Applied Weight Per Unit Area 
uid Adhesive, Peel or Stripping 
th of Adhesives, Recommended 
e for Determining the Effect 
ificial (Carboi Are Type) and 
1 Light on the Permanence of 
ves, Strength Properties of Ad- 
in Shear by Compression Load- 
rength Properties of Adhesives 
yvood Type Construction in Shear 
msion Loading, Definitions of 
Relating to Adhesives, Impact 
th of Adhesives, Strength Prop- 
of Metal-to-Metal Adhesives in 
xy Tension Loading, and Cleav- 
rength of Metal-to-Metal Ad- 


‘publication should be useful to 
y generally and particularly to 
‘chasers and producers of adhe- 


ntains 66 pages, is 6 by 9 in., and 
din heavy paper cover. Prices 
follows: 1 to 9 copies, $1.25; 
9 copies, 95 cents. To A.S.T.M. 
rs, 95 and 75 cents, respectively. 
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New Publication on Strength of Wrought Steels at 


Elevated Temperatures 


Data Should Be of Widespread Interest to All Metallurgists and Those 


Concerned with Using Steels 


AN important new publi- 
cation is virtually off press entitled 
“The Strength of Wrought Steels at 
Elevated Temperatures.”’ Issued under 
the auspices of the A.S.T.M.-A.S.M.E. 
Joint Committee on Effect of Tempera- 
ture on the Properties of Metals, the 
report, comprising some 116 pages (84 
by 11-in. page size), was prepared by 
R. F. Miller and J. J. Heger, Research 
and Technology Division, Carnegie- 
Illinois Steel Corp. With a great 
amount of up-to-date data on various 
properties of wrought steels, both car- 
bon and alloy, at elevated temperatures, 
this book will go a long way toward 
meeting urgent needs on the part of 
both the producer and consumer of 
materials. Designers of power equip- 
ment, chemical apparatus, and ma- 
chinery, operating at elevated tempera- 
tures, should find the book particularly 
useful. 

Basically, the extensive tabular and 
graphical data cover the tensile, creep, 
and rupture properties of standard com- 
mercial grades of both carbon and alloy 
steels. The report is in two sections, 
the first relating to the plain carbon and 
also alloy steels with molybdenum and 
up to 3 per cent chromium. The second 
section covers materials with more than 
5 per cent chromium. 

The Joint Committee has had numer- 
ous urgent requests from various code- 
writing bodies and other sources to com- 
pile up-to-date data on the high-tem- 
perature properties of various metals. 


2.5% Cr-0.5% Mo-0.75 % Si 
CREEP STRENGTH 


100 O00hrs. 


ro) 


Creep Strength, (ps.i.x 10%) 


OD) hy eae 


8 9 10 Ww, 2 13 
Temperature,(deg.F X10) 


Its volume on “Creep Data”’ issued in 
1938 is out of print, and of course much 
of the information is obsolete, and al- 
though another survey is currently to be 
instituted under the direction of the 
Data and Publications Panel of the 
Joint Committee, which group is headed 
by Dr. Miller, it will be many months 
before any data from the survey are 
issued. Extensive questionnaires are 
necessary to elicit the data and to com- 
pile all available data which might in- 
volve two or three years work. Mean- 
while it was learned that Miller and 
Heger had been compiling and keeping 
up to date rather extensive data, not 
only from their own company records 
but from many other sources, and when 
they offered this to the Joint Committee 
for publication, the Committee felt it 
would be a real service to issue the 
material, and the offer was promptly 
accepted. 

While the book includes considerable 
tabular material with rather complete 
references as to sources, what makes it of 
particular value are the extensive curves 
and charts. The applicable A.S.T.M. 
standards for the various steels are 
given for each steel. This information 
further enhances the value of the report. 
The publication represents a tremendous 
amount of work on the part of the 
authors and their associates. Copies of 
the book in a heavy paper cover, saddle- 
stitched, can be procured from A.S8.T.M. 
Headquarters at $3 each, the price to 
members of A.S.T.M. being $2.25. 


2.5% Cr-0.5% Mo- 0.75% Si 
CREEP STRENGTH 


Creep Strength, (ps.i.x 10%) 


8 9 10 iW 12 13 14 
Temperature, (deg.FX 10%) 


Sample twin curves from “‘the Strength of Wrought Steels at Elevated Temperatures” 
showing relation of creep strength and temperatures, for an alloy steel, at two creep 


rates. 
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Nominations for Officers 


Tue Nominating Com- 
mittee to select nominees for Society 
officers met in Philadelphia on April 14. 
The personnel of this group was listed in 
the October, 1949 Butietin. In ac- 
cordance with the provisions of the By- 
laws of the Society the following nom- 
inations are announced: 


For President (term 1 year): 


L. J. Markwardt, Assistant Director, 
U. S. Forest Products Laboratory, 
Madison 5, Wis. 


For Vice-President (term 2 years): 


T. S. Fuller, Engineer in Charge of 
Works Laboratory, General Electric 
Co., Schenectady 5, N. Y. 


For Board of Directors (term 8 years): 


B, A. Anderton, Consultant, Research 
and Development Department, The 
Barrett Division, Allied Chemical and 
Dye Corp., Research Laboratory, 
Edgewater, N. J. 

R. H. Brown, Sales Engineer, Parks- 
Cramer Co., Fitchburg, Mass. 

D. K. Crampton, Director of Research, 


Chase Brass and Copper Co., Inc. 
Waterbury 2, Conn. 

H. G. Miller, Mechanical Engineer, 
Chicago, Milwaukee, St. Paul & 
Pacific Railroad Co., Milwaukee 3, 
Wis. 

J. R. Trimble, Assistant Manager, De- 
partment of Metallurgy, Inspection 
and Research, Tennessee Coal, Iron 
and Railroad Co., Birmingham 2, Ala. 


Each of the above nominees has indi- 
cated in writing his acceptance of his 
nomination. The By-laws provide that 
“further nominations, signed by at least 
25 members, may be submitted to the 
Executive Secretary in writing by May 
25, and a nomination so made, if ac- 


Revisions of Regulations Governing Technical Committees), 


SEVERAL revisions of the 
Regulations Governing Technical Com- 
mittees have been approved since the 
appearance of the 1949 Year Book and 
they are accordingly recorded here for 
the information of the members in order 
that they may know that the revisions 
are now in effect. 

The first one is a revision of the last 
paragraph of Section 2 (g) which has to 
do with numeric balance of commit- 
tees dealing with commercial matters. 
Instead of requiring a substantial bal- 
ance with respect to interest between 
the general classifications—producers, 
consumers, and general interest—the re- 
vised wording stipulates that a balance 


Schedule of A.S.T.M. Meetings 


DaTE 
April 21 


GROUP 


trict 
April 26 
Glass Products 
April 27-28 
tainers 
May 8-9 Board of Directors 
June 26-30 


Western New York-Ontario Dis- 
Committee C-14 on Glass and 


Committee D-10 on Shipping Con- 


PLACE 
St. Catharines, Canada 


New York, N. Y. 
Madison, Wis. 


(A.S.T.M. Headquarters) 


53rd Annual Meeting and 9th Ex- Atlantic City, N. J. 


hibit of Testing Apparatus and 


Equipment 
October 8-11 


terials 
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Committee D-2 on Petroleum Prod- Detroit, Mich. 
ucts and Lubricants 
October 18-20 Committee D-13 on Textile Ma- 


New York, N. Y. 
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cepted by the member nominated, g 
be placed on the official ballot” why. 
“shall be issued to members betw 
May 25 and June 1.” i IT 
sian a) f 


Use of the Headquartaa If 
Building for Meeting 4} 


CommitTEess of the { 
ciety and of other technical and scientiy, 
organizations have a standing in i 
tion to use the Headquarters Bui Hi} 
for their meetings. The board roc! 
which can accommodate as manynll! 
fifty (and can also be divided into t®! 
separate rooms) and the commit}! 
room, which can accommodate twensji 
are used regularly for this purpaqjpi 
The members’ room is also available f 
small meetings. iin 

During the past year these facililfy 
were used for 76 various commit. 
meetings and conferences. Mem 
who shave used them have freque 
expressed their satisfaction that |) 
Society has such a fine building of) f 
own for its headquarters and for ¢ 
ducting the meetings so vital toc 
existence. 


——— 


vA 


should be maintained between prod}! 
ers on the one hand and consumers 3 
general interests jointly, on the ott! ie 


hand, and in this it reverts to the wat 


ing in effect prior to 1934. The rev: ; 
wording reads as follows: i 
i 

“On such committees either an esi 
numeric balance shall be maintained qj 
tween the producers on the one hand : ‘ 
the consumers and general inters}) 
jointly, on the other hand; or the a 
sumers and general interests may be} 
lowed to predominate in the absenei}) 
objection by a majority of the produal! 
Thus a substantial balance may be 4! 
mitted to exist between the three gem 
classifications of members on techri}; 
committees.’’ : 


The second revision was suggeit 
at the time the first revision was unl , 
consideration and relates to the vor 
requirement as set forth in Section ; 
The revised wording is indicated be ijt 
with the adaitionnl material italicis 
It places a further limitation on the ¥ [" 
so that no recommendation will belt ' 
proved that meets with the objectiolE 
more than one third of either the }/ 
ducers or non-producers. f 


“14. Procedure Governing Red 
mendations on Standards.—(a) Committ, 
recommendations affecting standards 
normally be agreed upon at reg ‘' 
called meetings. (For an alternate tat 
‘normal’ procedure, see Paragraph , 
An affirmative vote amounting to j) 


April 1! | 


| ie 


f those voting shall be required on 
endations affecting standards, 
to confirmation by letter ballot of 
‘e committee on which an affirma- 
te amounting to two thirds of 
bined number of consumers and 
interests voting and two thirds of the 
s [those] voting shall also be re- 
The number of affirmative, nega- 
‘not voting’ ballots shall be in- 
the report of the committee to 
ety. If the number of negative 
the letter ballot exceeds 10 per 
the sum of the affirmative and 
votes, the report to the Society 
oO contain a classification of the 
e as to producers, consumers, and 
terests (see Section 2 (h)).”’ 


third revision consists of the 
of provisions covering a pro- 
0 be followed by those technical 
S wishing to write standards 
ate consumer goods. The tech- 
mmittees themselves would not 


normally have the balance required 
under Section 2 (g), and the revision 
sets forth how an exception can be made 
in the case of work on ultimate consumer 
goods. This avoids the necessity of 
organizing a separate committee to 
handle such Standards and keeps this 
work completely under the aegis of 
the technical committee. 


Insert at the end of Article I, Section 2 
(g): 
“An exception to this rule may be in- 
volved in certain actions connected with 
ultimate consumer goods! as set forth in 
Article III, Section 14 (c).” 

Add the following to Article II, Section 
9: 
“(See also Article III, Section 14 (c).)” 


Change Article III, Section 14 (c) 
to Section 14 (d) and insert the following 
new Section 14 (c): 


“14 (c). In certain cases of actions in- 


THoseE who have attended 
nual meeting sessions over a 
of years are familiar with the 
of presenting committee re- 
id the procedure followed by the 
in taking action upon committee 
endations. In line with the 
ire set forth in the by-laws of the 
, committee recommendations 
ented at the annual meeting and 
ypon by the members of the 
present. It has been tradi- 
(0 have committee reports and 
al papers presented at the same 
and for a number of years when 
vere not so many committees 
hich reports were to be received, 
rked out very well and the ses- 
are of sufficient technical interest 
ify a reasonable attendance. 
scently, however, the number of 
tee reports requiring presenta- 
1 action increased to such an ex- 
it it became increasingly difficult 
lule them at sessions interspersed 
s+hnical papers. 
wing the experience of the ab- 
2d wartime annual meeting held 
York in 1945, devoted entirely 
mittee reports, several sessions 
ranged at the Buffalo annual 
-in 1946 consisting entirely of 
tee reports with as many as 
reports presented at a single 
At this same meeting a num- 
symposiums were held, and 
ing the committee reports in 
r contributed to very interesting 
-attended symposium and tech- 
per sessions. There was, how- 


950 


—— <> 


ever, some criticism of the report ses- 
sions as being poorly attended and lack- 
ing in interest, and in response to re- 
quests of some committees later annual 
meetings reverted to the earlier type of 
scheduling, with committee reports and 
technical papers interspersed. Some of 
the sessions have not been too successful, 
particularly where committee reports 
are scheduled in sessions where there are 
no papers in the same technical fields. 


Studied by Board: 

With this background and experience 
in mind, the Board of Directors has 
given a great deal of consideration 
to this entire subject, realizing the 
necessity for the presentation of com- 
mittee reports and action on the recom- 
mendations contained therein and at the 
same time providing sessions that will 
be of technical interest to our members. 
The entire procedure on the promulga- 
tion of standards as set forth in the by- 
laws is predicated on having this pro- 
cedure democratic, not only in the con- 
sensus required in the sponsoring tech- 
nical committee itself, but also in the 
manner in which the Society acts as a 
whole on standards. Recommenda- 
tions covering publication as tentative 
only can, and are, submitted in large 
number to the Administrative Commit- 
tee on Standards throughout the year, 
but this procedure is intended pri- 
marily as a means of expediting action 


1 Ultimate Consumer Goods have been defined 
by the Administrative Committee on Ultimate 
Consumer Goods as materials or products which 
in the “‘as is’’ condition are intended for sale to 
an individual purchaser for his personal property 
or use, and not for fabrication for resale. 
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volving ultimate consumer goods! it may 
not be feasible to establish in the appro- 
priate existing technical committee the 
balance of interests concerning a particular 
item of consumer goods as prescribed in 
Article I, Section 2 (g). In such cases 
where recommendations regarding stand- 
ards or recommended practices involve 
ultimate consumer goods,! the following 
special provisions shall apply. The tech- 
nical committee may refer the matter 
with proper recommendations to a special 
subcommittee which shall consist of not 
fewer. than nine members and to which 
shall be applied (rather than to the tech- 
nical committee) the balance of interests 
as prescribed in Section 2 (g) including 
representation of the ultimate consumer. 
Recommended action by such subcom- 
mittee shall be by not less than two thirds 
affirmative vote by letter ballot. Such 
subcommittee recommendations shall be 
addressed to the technical committee and 
shall then be handled as usual under Sec- 
tions 14 (a) or (b).” 


Id Method of Acting Upon Committee Reports and Standards Be Changed? 


on tentatives in the interim between 
annual meetings. All recommenda- 
tions covering adoption as standard 
definitely require annual meeting action 
subsequently confirmed by letter ballot. 
It is desirable that the democratic as- 
pect of the procedure be preserved, 
whereby any member of the Society has 
an opportunity to be heard and has a 
voice before the final adoption of a stand- 
ards recommendation. 


Review Panels Proposed: 


The Board appointed a special study 
committee to bring in recommendations. 
This study committee has proposed 
what it terms a “review panel”’ proce- 
dure of review at the annual meeting in 
liew of presentation before a regular 
annual meeting session. This proposal 
is set forth below as a suggested revision 
of the by-laws and has received favor- 
able comment by a number of technical 
committee officers to whom it has been 
submitted. However, it has also been 
criticized on the score that 1t would not 
be as democratic a procedure as is new 
in effect, for while the members of the 
Society would have an opportunity to 
appear before the panel and present 
their views, they would not participate 
in the voting—except, of course, in the 
final letter ballot of the entire Society on 
adoption of standards. In other words, 
the action at the annual meeting on com- 
mittee recommendations would be taken 
by the review panel, in a manner similar 
to present action on tentatives by the 
Administrative Committee on Stand- 
ards. 
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The Board of Directors will welcome 
comments, by the membership at large 
as to the suitability and adequacy of the 
proposed panel review procedure. The 
procedure followed by the Society in 
promulgation of standards is an all- 
important one and it is hoped that the 
members will assist the Board by offer- 
ing comments and suggestions. 


Suggested Revisions in Article VII of 
By-Laws 


(New wording in italics. Words in 
brackets to be deleted) 


ArticLeE VII. ProcepuRE GOVERNING 
THE ADOPTION OF STANDARDS 


Sec. 1.—(No change) 

Sec. 2.—(No change) 

Sec. 3.—(No change) 

Sec. 4.—The procedure governing the 
promulgation of standards shall be as 
follows: 

(a) Acceptance of tentative revisions of 
standards, tentatives, and revisions of 
tentatives, and withdrawal of standards, 
tentatives, and tentative revisions of 
standards, shall be either by action of Re- 
view Panels at the Annual Meeting of the 
Society as provided in Paragraphs (bd), 
(c), [and] (d) and (e) or of the Administra- 
tive Committee on Standards as provided 
in Paragraph (f). Adoption of standards 
and of revisions of standards, however, 
shall only be by action of Review Panels 
{of the Society in] at the annual meeting 
as provided in Paragraphs (b), (c), and (da), 
followed by letter ballot of the Society. 

(6) At the annual meeting, Review 
Panels appointed by the Board of Directors 
shall act for the Society on all committee 
recommendations regarding standards. 
Such action shall be taken in open meetings 
scheduled and held during the annual meeting 
sessions and calculated to provide oppor- 
tunity for discussion by any member of the 
Society. The number of Review Panels to 
be provided, their respective fields of coverage, 
their composition, their relationship to the 
Administrative Committee on Standards, and 
their rules of procedure shall be determined 
from time to time by the Board of Directors. 
{(0)] (c) An affirmative vote, [amounting 


to two thirds of those voting at the annual 
meeting], with not more than one member of 
the Review Panel voting negatively, shall be 
required on all committee recommenda- 
tions, except those involving immediate 
adoption of standards and immediate re- 
vision of standards. (For procedure on 
these exceptions see Paragraph [(c)] (d).) 
These committee recommendations may 
be amended by an affirmative vote with 
not more than one member of the Review 
Panel voting negatively, and [amounting to 
two thirds of those voting,] subject to 
approval of the revised recommendation 
by letter ballot of the committee; how- 
ever, if the revised recommendation is re- 
jected by the committee, the original com- 
mittee recommendation shall be referred 
to the committee for study and subsequent 
report [at the next annual meeting]. 

[(e)] (d) If, at an annual meeting, im- 
mediate adoption as standard is recom- 
mended, either of a proposed new standard 
or of a revision of an existing standard 
without the usual preliminary publication 
as tentative, [a nine-tenths rather than a 
two-thirds affirmative vote] a unanimous 


- vote of the Review Panel acting on the recom- 


mendation shall be required. [In this case 
no amendment on the floor of the meeting 
shall be permitted, except with unanimous 
consent. | 

[(d)] (e) [Action of the Society] Accept- 
ance of recommendations by a Review Panel 
at the annual meeting on the adoption or 
revision of standards is subject to approval 
by letter ballot of the Society, an affirma- 
tive vote amounting to two thirds of those 
voting being required, except that in the 
case of the immediate adoption of a stand- 
ard or of the immediate revision of a 
standard without the usual publication as 
tentative, a nine-tenths rather than two- 
thirds affirmative vote shall be required. 

[(e)] (f) Committee recommendations on 
acceptance of tentative revisions of stand- 
ards, tentatives and revisions of tenta- 
tives, and on withdrawal of standards, 
tentatives, and tentative revisions of stand- 
ards, may also be presented between 
annual meetings to the Administrative 
Committee on Standards for action on be- 
half of the Society. The Administrative 
Committee on Standards shall determine 
whether the requirements of the Society 
relating to committee procedure have been 


met and whether the committee | 
reached a satisfactory consensus. Du) 
consideration of the recommendation ); 
technical committee, representative 
the committee may be present and | 
ticipate in the discussion. If the Admp 
trative Committee on Standards tg, 
favorable action upon the recom me) 
tion, the technical committee shall re 
the action in its next annual report. 


di 


Typographical Errors in Part 9,1 
Ferrous Metals, 1949 Book of | 
Standards al 
It has been brought to the attentia} 
Headquarters that during the p1 init | 
of Part 2 of the 1949 Book of St# 
ards (p. 38), several values have } | 
dropped in Table III on Tensile ¢ 
quirements of the Standard Syi 
fications for Copper-Base Alloys in Ii). 
Form for Sand Castings (B 30-4) 
These values are as follows: 


Elongation in 2 in., 


| 
| 


Alloy min., per cent fj 
DA SPRL SARS 2 aes a 
DBs. re serene 18 1M 


Also in some copies of the bookj/i 
type for “Alloy 4A” became defe¢ 
and appeared as “‘Alloy 4.” @ 

Corrected pages 37 and 38 willl! 
available from A.S.T.M. Head@iety } 
upon request. 

Also in Plate I (opposite p. 1O8# t 
the Tentative Methods for Estimal 
the Average Grain Size of Wroziliy 
Copper and Copper-Base Alloys (Eiji 


- 49 T), the second micrograph in the 


row, change ‘0.0025 mm. average ;#! 
diameter” to read “0.025 mm. avedil 
grain diameter.” pi 

In Standard Specifications B 22% 
Concentric-Lay-Stranded Copper a 
Copper Covered Steel Composite #1 
ductors on p. 444 the upper limit cj 
for types A, C, and D conductom), 
Section 4(a) should read “20” We 
the outside diameter of the compifll! 
conductors and not “18” as it novi! 
pears. 


Textile Institute Year Book 


Tue Year Book of the Tex- 
tile Institute, Manchester, England, the 
second issue of which (for 1949-1950)-is 
now available, again provides a compre- 
henisve guide to the wide range of activ- 
ities of the Institute. 

The amount of data given is extended 
considerably in the present issue, which 
contains 258 pages and which will be found 
to be of considerable value by all textile 
technologists and students. 


Other information includes lists of 
literature for students and of general 
textile literature currently or shortly to 
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be available, and the addresses of more 
than 200 organizations connected with 
textiles. 

Standardization work of the Institute in 
textiles is fully covered. A comprehen- 
sive list of textile terms and definitions 
is included, together with data and tables 
connected ‘With yarn count systems, as 
well as standards relating to the deter- 
mination of yarn count, the designation 
and determination of ‘twist in yarns, 
moisture in relation to textile materials, 
shrinkage on laundering, Bundesmann 
type water-repellency testing apparatus, 
method of testing water-repellency, meas- 
urement of cloth thickness, and determi- 
nation of breaking load. 
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The case for a universal system of * 
counts is discussed, and compa 
tables of yarn equivalents are i} ' 
Other technical data included dealid 
the relation between pHi, acidity)) 
alkalinity and with the hardness of VF 
Physical constants are also given. 

The members’ list includes the 1 
and addresses of 4725 members, & Ny 
crease of almost 1000 members sing}, 
1948-1949 list was issued. ‘ 

Copies of the Year Book are ave), 
to nonmembers from the Textile 
tute, 16, St. Mary’s Parsonage of tli 
stitute, Manchester 3. 


April |), 


From the news accounts 
elow, it will be noted that several 
gs have been held under the 
ss of various A.S.T.M. Districts. 
ttendance at each of these has 
ery good, and in each case the 
rs covered their subjects in an 
itative and interesting manner, 


oming Meetings: 


iddition to the meeting in St. 
ines, Ontario, on April 21 under 
spices of the Western New York- 
0 District (see below), the New 
District is scheduling what prom- 
be an interesting get-together on 
lay, May 11, in the Port Author- 
ilding, at 15th St. and Eighth 
Some additional details are 
delow. 
the administrative side, each of 
stricts has had Nominating Com- 
3 appointed, and these groups 
een selecting nominees for coun- 
and for District officers for the 
x term of two years. This year 
rms of all officers, Chairman, 
hairman, and Secretary expire, 
aose of approximately half the 
lors. 
tter ballot for each of the respec- 
stricts will be sent to the A.S.T.M. 
rs and committee members in 
sas covered. This material goes 
mails before May 25. 


fork, May 11: 


he New York District meeting on 
1 at 7:30 p.m. sharp in the Port 
‘ity Building, 15th St. and Eighth 
there will be discussions by two 
ent engineers, covering the 
yn-Battery Tunnel and the Port 
‘ity Bus Terminal now under 
iction. Both of these projects 
rital interest and concern to many 
New York area. In addition to 
ks, there is to be a short motion 
. showing some of the construc- 
srk carried out under Port Author- 
spices. Speakers will be Mr. 
Smillie, Chief Engineer of the 
ough Bridge and Tunnel Author- 
tho will cover the Brooklyn- 
y Tunnel, and Mr. John M. Kyle, 
dngineer of the Port of New York 
‘ity who will discuss the Bus 
al. 

ct mail notices are going to all 
rs and committee members in 
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DISTRICT ACTIVITIES 


Te ra 


the New York District and any A.S.T.M. 
members in the city at the time are 
cordially invited to attend. 


New England, April 10, Energy: 


“Competitive Sources of Energy,” by 
Warren K. Lewis, Professor of Chemical 
Engineering (Emeritus) , at M.1.T., will 
be the subject of the New England Dis- 
trict meeting at the Northeastern Uni- 
versity, Boston, Mass., on April 10. 
Prof. Lewis is one of the outstanding 
chemical engineers in the country, and 
was a major factor in the development of 
chemical engineering as known in the 
United States. He has been extremely 
active in all phases of the field, but has 
made exceptional contributions in the 
processing and utilization of fuels. 

“Civilized living depends upon the 
utilization of nature’s stores of energy— 
What are they? How do they fit into 
the pattern of our industrial economy?” 
These will be some of the points brought 
out in Prof. Lewis’ talk. 

A dinner will precede the meeting, and 
reservations can be made through E. N. 
Downing, General Electric Co., 920 
Western Ave., West Lynn, Mass. 
Price, $2. President J. G. Morrow and 
Executive-Secretary, C. L. Warwick 
from Headquarters will talk informally 
during the dinner hour. Dinner will 
start at 6:30 in the Commons Room, 
with the technical session beginning at 8 
P.M. 

Arrangements for this meeting have 
been handled by Program Chairman H. 
H. Lester, Chief of the Research Divi- 
sion of the Watertown Arsenal. Prof. 
Walter C. Voss of M.I.T., the Technical 
Chairman, will introduce Prof. Lewis. 


Other .District officers and members 
cooperating in the meeting include Miles 
N. Clair, Emil A. Gramstorff, Carl G. 
Lutts, and E, N. Downing. 


Western New York-Ontario, April 21, 
Functional Photography: 


The Western New York-Ontario Dis- 
trict has arranged for a joint meeting 
with the Niagara Peninsula Branch of 
the Engineering Institute of Canada to 
be held on Friday afternoon and evening, 
April 21 at St. Catharines, Ontario, 
Can. During the afternoon, visits will 
be made to either the Ontario Paper Co. 
at Thorold, Ontario, one of the largest 
paper making plants in the district, or 
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the Decew Falls power station of the 
Hydro-electric Power Commission of 
Ontario which was only completed dur- 
ing the recent World War. 

Between the afternoon plant ‘Visits 
and the evening technical session, a 
dinner will be held at the Hotel Queens- 
way in St. Catharines. 

The technical session, ‘also at’ the 
Hotel Queensway, will feature a talk by 
Mr. George Eaton of the industrial 
Sales Division of the Eastman Kodak 
Company in Rochester, on “Functional 
Photography.” His talk will be illus- 
trated by the new Eastman film, ‘ Pune- 
tional Photography in Industry.” 

Mr. O. W. Ellis, chairman of the 
A.S8.T.M. District, has arranged for this 
meeting in cooperation with Mr. C. 
Climo, Vice-Chairman of the Niagara 
Peninsula Branch of the H.1.C. ‘Direct 
mail notices concerning this meeting will 
be sent to all members of the A.S.T.M. 
and E.I.C. districts, with return forms 
for dinner and plant visit reservations. 


St. Louis, March 28, Stress Analysis: 


The St. Louis District and the Engi- 
neer’s Club of St. Louis held a joint 
meeting on March 28 at the Engineer’s 
Club of St. Louis at which.Mr. Wm, T. 
Bean, Jr., gave his dynamic lecture 
demonstration on Stress Analysis in 
Action. Mr. Bean’s lecture involved 
actual demonstrations of a great deal of 


equipment, some of it new. 


At the dinner preceding the technical 
session, A.S.T.M. President J. G. Mor- 
row was called upon to bring greetings 
from the Society, and Executive-Secre- 
tary C. L.-Warwick also spoke briefly. 

Mr. J. M. Wendling, secretary of the 
St. Louis District, was responsible for 
the arrangements of this excellent meet- 
ing. 

The District Secretary, John M. 
Wendling, City of St. Louis Testing 
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The May Butuerin will include 
some notes on a recent visit to the 
West Coast by the Assistant 
Secretary which included meet- 
ings in San Francisco and Los An- 
geles. Luncheon or dinner meet- 
ings were also held in several in- 
dustrial centers in the Northwest 
and Southwestern areas. 
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Laboratory, directed many of the 
arrangements for the meeting in co- 
operation with S. Blake Roberts, 
Robert W. Hunt Co., Vice-Chairman. 
District Chairman Dr. John C. Hostetter 
was in close touch with the affair while 
he was making steady progress recover- 
ing from a recent illness. 


Chicago, March 28, Photography in 
Industry: 


The new Eastman Kodak film, ‘“‘Func- 
tional Photography in Industry,” 
the main feature of the Chicago Dis- 
- trict meeting on March 29 at the W.S.E. 

-Headquarters. This 35-minute film in 
- Kodachrome and __ black-and-white 
brought to light the tremendous increase 
in the use of photography in industry 
and in the scientific and testing fields. 

. Preceding the film there was a dis- 
cussion of photography’s part in indus- 
try by John Niemeyer, Technical Repre- 
sentative of the Eastman Kodak Co. in 
Chicago. A question-and-answer 
period, led by Mr. Niemeyer, followed 
the presentation. 

A.S.T.M. President J. G. Morrow, the 
honored guest of the evening, spoke 
briefly and was followed by Executive- 
Secretary C. L. Warwick who touched 
upon the work of the Society in the fields 
of spectroscopy and color metallography 
within our technical Committees E-2, 
E-4, and E-13, and also covered some 
phases of the work of Committee E-12 on 
Appearance. 


Textile Wear Resistance 
Developments—Germany 


“DEVELOPMENTS in the 
Wear Resistance of Textiles,” a collection 
of 19 key papers on this and related sub- 
jects published in Germany during the 
war years, is now available to the Ameri- 
can public through the Office of Technical 
Services of the U. 8. Department of Com- 
merce. 

The collection, a cloth bound volume of 
353 pages, was compiled at the request of 
the Chief Quartermaster, U. S. Army 
European Command, to summarize sig- 
nificant German researches on fiber be- 
havior, a subject of increasing importance 
with the growing production of artificial 
textiles. 

Topics are: Evaluation of the service- 
ability and wear resistance of textiles; 
classification of textile fiber properties; 
structure and reactability of fibers; and 
resistance to water and shrinkage. 

PB-99296, Developments in the Wear 
Resistance of Textiles and Related Papers 
Published in Germany during World War IT, 
sells for $5 per copy. Orders should be 
addressed to the Office of Technical Serv- 
ices, U. S. Department of Commerce, 
Washington 25, D. C., accompanied by 
check or money order payable-to the 
Treasurer of the United States. 
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Air Pollution Studies Featured at Philadelphia Meeting 


Ir Must have been the com- 
bination of timely subject, authoritative 
speakers, and a gourmet’s dinner which 
succeeded in bringing out so many mem- 
bers and friends on such a rainy evening 
to the last Philadelphia District Meet- 
ing. 

In the Franklin Institute auditorium, 
Dr. Louis C. McCabe, Bureau of Mines’ 
Chief of Air and Stream Pollution 
pointed out that studies on the Los 
Angeles “smog’’ nuisance, in Donora, 
Pa., and on air pollution in general, have 
started an increasing trend to support 
a newer theory on the physiological 


‘effects of air pollution. 


Dr. McCabe voiced the essence of 
this theory—that the wholesale disa- 
bility which sometimes occurs in towns 


~ and cities exposed to industrial fumes 


may often be the result of combined 
action on the body of the numerous 
waste substances in such atmospheres. 
Aldehydes, Dr. McCabe said, are known 
to cause eye irritation when present in 
1to4 ppm. Similarly, certain chlorin- 
ated hydrocarbons and sulfur dioxide, 
each have a minimum concentration 
necessary to produce a disagreeable 
effect. In the Los Angeles smog, alde- 
hydes and sulfur dioxide were present 
each only in 0.4 ppm. But it is thought 
that the eye irritation and destruction 
to lettuce crops may have been due to 
this combined action of the several 
waste products. 

After his introduction by Drew Betz 
(acting as Technical Chairman in the 
absence of Dr. Fieldner who was unable 
to attend the meeting because of illness), 
Dr. McCabe began his lecture by noting 
that air pollution is relatively new when 
compared to stream pollution. There 
is a sharper focus, he said, on air pollu- 
tion—more interest by the lay public 
than was evident concerning the older 
nuisances. He attributed this interest 
in part to unfortunate incidents such as 
the Donora affair which have been greatly 
publicized by the means we have to- 
day—newspaper, television, and radio. 
Also, from 1937 to 1947, as our produc- 
tion has expanded 200 per cent, the 
smokestacks responsible for that pro- 
duction have poured out volumes of 
smoke and fumes proportional to this 
increase. 

In speaking of Los Angeles smog and 
its abatement on which the Los Angeles 
County Air Pollution Control District 
worked from 1946 to 1949, Dr. McCabe 
emphasized that particular meteorologi- 
cal conditions and geological formations 
are sometimes responsible for the exist- 
ence of smogs. In general, he said, the 
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atmosphere tends to cleanse itself hj 
general process of diffusion of wa 
gases through an atmosphere wih 
density and temperature decreasey 
height of observation increases. fj 

Occasionally this “natural” condiy 
may be altered if a warm air mass frotj, 
high-pressure area is carried by a 1 
breeze so that it caps some valley. 
trough-like terrain. In such cases tl} 
is little turbulence to cause mixing oly), 
cold dense bottom layer in the dey 
sion and the warm light upper ls : 
The interface of the layers acts asa 
and if this so-called temperature “inij 
sion”’ lasts, all the particles of sma 
fume of size 0.4 u to 0.6 » are ee i 


“blue” haze or smog in the bo 
stratum. he 
Measurements made from an }jj 
plane showed that this bottom lz), 
around Los Angeles, extended fromy 
ground to 2000 ft., at times, with) 
average temperature of 75 F. AM 
this the temperature was at first i 
4) 

| 

hi 
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q 


ii 
vy \ 
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warmer (100 F.) but decreased as e! 
tion increased. Dr. McCabe shdilt 
colored photographs which cli 
showed the interface between the s } 
and normal layer above it. 

When a smog stratum has been mi 
along only by a 3- to 4-mph. windy 


- accumulated smoke and fumes 01 


smog have damaged lettuce and «| 
crops around Los Angeles to the e k 
of one quarter of a million dollars, | t, 
or four times a year. 

Dr. McCabe pointed out that soi 
the sulfur dioxide wastes may be 
dized by ultraviolet rays from the sf y 
sulfur trioxide and that these with - | 
ture may produce sulfurous and sus 
acids. i 

Stanford University has been wor 
on a theory that the pollution adsilf, 
on dust particles may produce thiol ; 
irritation of the Los Angeles : i 
Some of their experiments have ¢@p 
that the pollution in an artificial did hi 
oil fog has produced effects similii, 
those observed on crops and in the. 
of those exposed to the Los Arty, 
smogs. q 

In discussing the developmemi, 
standards to aid in air pollution ¢§), 
ment, Dr. McCabe indicated the) 
problems will be difficult since milf, 
ological and topographical conditi’ hi 
cities vary and much work still has 
done in the measurement of pol 
sources, the distribution of the 1 
tion, and the concentration. of | 
ground levels. Instruments muPS 
developed (and perhaps majo 4 
taminants | 


selected to measuil) 


April! | I 


the pollution. He mentioned 
measurement, sulfur dioxide 
» and recording visibility 


Hart, Superintendent of Sery- 
antic Refining Co., at the 
ve significance to Dr. McCabe’s 
by outlining the newer concept 
: Health—devoted to the pre- 
aintenance of mental and phys- 
being of the individual and not 
9 the idea that absence of dis- 
the criterion to be followed. 
t explained that significant air 
regulations have been appear- 
for the past two years, while 
pollution laws have been in 
-amuch longer time. For this 
1e said, air pollution workers 
ok to the stream pollution ex- 
* valuable experience—the so- 
tical, and economic problems 
ery similar even if the technical 
different. 

nly Drew Betz and Gustaf 
g, program committee, did a 
n planning for this meeting and 
hafer and his District-Council 
nuch credit for arranging it. 


nics Research at 


York Meeting 


AN ATTENDANCE of about 
ed Edwin A. Speakman, Execu- 


tive Director, Committee on Electron- 
ics, Research Development Board, De- 
partment of National Defense, at the 
joint meeting of the A.S.T.M. New York 
District, and the A.S.M.E. Machine 
Design Division, on Friday, March 24, 
at the Engineering Society’s Bldg. Mr. 
Speakman described the important re- 
search work being done in the field of 
electronics and the vital bearing it has on 
National Defense. An abstract of Mr. 
Speakman’s talk appears elsewhere in 
this BULLETIN. 

The Technical Chairman of the 
evening was Col. M. B. Chittick of the 
American Mineral Spirits Co. Col. 
Chittick is also Commanding Officer of 
the 1996th Officers Reserve Research 
and Development (Training) Group, 
and there was a good representation of 
this organization present at the meeting. 

Following Mr. Speakman was the 
showing of the new Eastman Kodak 
film, ‘Functional Photography in In- 
dustry,’ which was enjoyed by every- 
one. This is the same film that was 
shown in Chicago on the 29th, and will 
be shown at the Western New York- 
Ontario meeting on April 21. 

Arrangements for this meeting were 
handled by E. P. Pitman, Program 
Chairman, and Col. M. B. Chittick for 
A.S.T.M.; and H.C. R. Carlson, Chair- 
man, Machine Design Division, and 
Prof. C. Higbie Young, Vice-Chairman, 
for the A.S.M.E. 


zctronics Research for the Department of Defense 
Abstracts of Address By Edwin A Speakman’ 


CH AND DEVELOPMENT BOARD 


IN peEscripinG the func- 
he Research and Development 
[ shall dwell briefly on the 
, duties, and some of the 
ents of the board. Then we 
sider the work of the Commit- 
lectronics with specific exam- 
h will enable you to see how re- 
nd development are related to 
plans and strategy. The board 
ted by the National Security 
147 so that it has been in exist- 
only about four years. The 
self is composed of the Chair- 
liam Webster, Executive Vice- 
_ of the New England Electric 
and one military officer and one 


ive Director, Research and Develop- 
i, Department of Defense. The ad- 
resented before the New York District 
rican Society for Testing Materials, 
ie Design Division of The American 
Mechanical Engineers and the 1996th 
Reserve Research and Development 
U.S. Army, March 24, 1950. 
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civilian representing each of the military 
departments. 


Committees: 


There are 16 committees under the 
board, each committee having cogni- 
zance over a technical field or type 
weapon. The scope and variety of 
work are indicated by the fields covered: 
Aeronautics, Atomic Energy, Basic 
Physical Sciences, Biological Warfare, 
Chemical Warfare, Electronics, Equip- 
ment, and Materials, Fuels and Lubri- 
cants, Geophysics and Geography, 
Guided Missiles, Human Resources, 
Medical Sciences, Navigation, Ordnance 
and Technical Information. The chair- 
men of these committees include such 
well-known names as Robert C. Swain, 
Vice-President of the American Cyan- 
amid Co.; E. P. Brooks, Vice-President 
of Sears, Roebuck and Co.; Donald A. 
Quarles, Vice-President of Bell Tele- 
phone Laboratories; W. M. Holaday, 
Director of Research for Socony- 
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Vacuum Oil Co.; and Frederick L. 
Hovde, President of Purdue Univer- 
sity, to name but a few. Each commit- 
tee is composed of representatives from 
the military departments and outstand- 
ing civilian experts, one of whom is the 
chairman. Under the committees, pan- 
els are formed, such as the Radar Panel 
of the Committee on Electronics, also 
with a mixed military and civilian 
representation. Supporting the board, 
the committees, and the panels is a 
permanent secretariat also made up of 
civilian and military personnel. Thus 
throughout the board structure there is 
joint representation that combines ci- 
vilians and representatives of the three 
departments. In all, the board has the 
services of some 1500 part-time civilian 
consultants, committee members, panel 
members, and consultants extraordi- 
nary. Of these 1500, all but 280 serve. 
without compensation. They are all 
recognized leaders and authorities in 
their fields of science and engineering. 


Primary Mission of the Board: 


The basic purpose of the board is to 
bring about a research and development 
program in the military departments 
that will do most to promote our national 
security. More specifically, the board 
is directed: (1) to prepare a complete 
and integrated plan for research and 
development for military purposes, 
(2) to advise with regard to trends in 
scientific research relating to national 
security, (3) to recommend measures 
of coordination of research and develop- 
ment among the military departments, 
(4) to formulate policy for the Depart- 
ment of Defense in connection with re- 
search and development matters, (5) to 
consider the interaction of research and 
development and strategy, and to advise 
the Joint Chiefs of Staff in connection 
therewith, and (6) to perform such other 
duties as the Secretary of Defense may 
direct. 

The coordination of all military re- 
search and development performed by 
the government as well as industrial 
laboratories requires comprehensive 
study since about 500 million dollars 
are involved in the program. How- 
ever, this amount represents a little 
more than one cent out of every dollar 
which we pay in Federal taxes. Stated 
in another way, research and develop- 
ment take a little less than four cents 
out of every dollar spent by the Depart- 
ment of Defense. 


Achievements: 


The board feels that it has by no 
means achieved its full goal with respect 
to smooth operations and effective pro- 
cedures. Where adjustinents in pro- 
gram emphasis and support are neces- 
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sary in order to bring about a properly 
balanced program, the board must make 
them with full consideration for over-all 
efficiency and national security. 

A great deal has been accomplished, 
however, within the brief period of the 
board’s existence. Aircraft that can 
travel faster than sound, long-range 
radar, guided missiles with increasing 
ranges and greater accuracy, and sub- 
marines that can “breathe” under water 
for indefinite periods of time are a few 
of the potential weapons on which 
material progress has been made since 
the close of the War. In addition, for 
the first’ time the board has recently 
made available to the Joint Chiefs of 

Staff a complete report on the status of 
‘every research and development item 
which may be important in future mili- 
tary strategy. 

Thus far we feel we have been able to 
maintain a fair margin of superiority in 


virtually every area of weapon develop- . 


ment, but our potential enemy is making 
remarkable progress in the accumulation 
of scientific knowledge and the develop- 
ment Of engineering techniques. We 
know that only by prosecuting vigorous 
research and development programs 
during peacetime can we hope to main- 
tain technical superiority in the weapons 
and equipment for our fighting forces. 


BoarD ORGANIZATION :: 


Department of Defense: 


The Department. of Defense is made 
up. of the Joint Chiefs of Staff, Research 
and Development Board, Military Liai- 
son Committee, Munitions Board, 
Personal Policy Board, and the Army, 
Navy, and Air Force departments all 
reporting to the Secretary of Defense. 


Research and Developmént Board: 


The Board is supported by Army, 
Navy, and Air Force Secretaries who are 
responsible for liaison with their respec- 
tive departments. Inaddition there isa 
permanent staff organization consisting 
of a Programs Division which collects 
and summarizes information, a Planning 
Division which prepares plans and esti- 
mates, and the Committee Secretariat. 
These groups number 300 full-time 
people, most of whom are. professional 
people. 


Committees: 


There are 16 technical committees 
made up of about 1500 part-time mili- 
tary and civilian members. The scope 
of their activities is indicated by their 
titles which I have already mentioned. 


Electronics: A 


The Committee on Electronics. con- 
sists of ten panels made up of civilian 
and military experts. 
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The Panel on Acoustics is concerned 
primarily with the transmission and 
reception of sound in air and in water. 
Fundamental studies are being con- 
ducted on submarine listening devices 
and sonar equipment used to track down 
and destroy enemy submarines. 

The Panel on Antennas is concerned 
with the radiation and propagation of 


“radio energy, sometimes over long dis- 


tances as is the case for early warning 
radar nets and sometimes in sharp 
beams at shorter distances as required 


‘for tracking and fire control of guns and 
missiles. 


The Panel on Communication has for 


‘its field of interest not only those items 


that are popularly recognized, as com- 
munication suchas radio, telephone, and 
telegraph equipment but all items which 
convey intelligence from one point to 
another. The field, therefore, includes 
facsimile, television, data transmission, 
and telemetering devices. 

The Panel on Components is concerned 
with all types of electronic components 
such as resistors, coils, capacitors, 
transformers, and piezoelectric crystals. 
The people on this panel are interested 
in improving the reliability, versatility, 
and availability of all components with 
special emphasis on miniaturization. 
Research and development in this field 
are fundamental to all work in elec- 
tronics. ‘yer 

The Panel on Electronic Countermeas- 
ures is concerned with new techniques 


of intercepting, analyzing, and jamming > 


all types of radio signals throughout the 
radio spectrum. This includes direction 
finding, high-power jammers, and spe- 


cial deception devices. to produce false 


radar targets. 


The Panel on Electron Tubes concerns 
itself with all phases of research and 
development on all types of electron 
tubes from the smallest of the sub- 
miniatures to the largest of the super 
power magnetrons. Switching tubes, 
gas tubes, cathode-ray tubes, traveling 
wave tubes, and storage tubes are all 
included as well as the more common 
transmitting tubes and receiving tubes 
of conventional design. Also included 
are devices which take the place of 
electron tubes such as crystal diode 
rectifiers and the new “transistor.” 


The Panel on Interference Reduction 
covers means and methods of reducing 
interference at its source and the effects 
of interference, instrumentation for the 
evaluation of interference, and stand- 
ards of measurement of interference. 
In its broadest sense this may be inter- 
preted to include atmospheric and 
other natural forms of interference, 
unintentional man-made interference 
(from engines of all sorts, electro- 
mechanical devices, etc.), and in- 
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new electronic equipments and | 
“search, Under this Pa com, 


tentional interference (jam 
The Panel on Infrared covers 
niques in that portion of the spe 
between visible light and radio | 
from 0.1 to 1000 microns. Applic 
include communication, navigatioil 
tection, and ranging. For exa 
recent developments make it oat 
for the operator of a truck bo at 
with safety along roadways in com 
darkness and’ at a speed of at Tes 
miles per hour. It will permit ap: ; 
land an airplane on a runway tif! 
marked out with infrared sources! 
could not be seen at all unless thd 
had an infrared bindcular device. |! 
can be brought to thé shore or tit 
mother ship under dark-out conc 
with the only means of seeing thehit 
or the ship being the infrared telescil! 


The Panel on Radar includes §} 
field of interest long-range early-\” 
ing radar, fire control and missile)” 
ance radar, bombing radar, ider:| 
tion and recognition, and other §| 
techniques. One of these concer}) 
detection of high-altitude plane 
missiles and the control and ditl# 
of our own airplanes to intercept 't) 
planes and missiles. The use of} 
mation from ground ‘radar equipi 
as a navigational aid during low 4) 
ity has been’in actual use for some 
The so-called GCA ground conti 
proach system, for aircraft is high’) 
cessful and is used regularly at v | { 
airports to “talk down” pilots +} i 
landings. 


Its usefulness was |) 
demonstrated in the Berlin airli!) 


The Panel on-Test Equipment. f 
all typés of test equipment requi_ i 
‘ 
aft 


quate electronic tools. 


ELECTRONIC CoOUNTERMEASU! : 


On February 11, 1941, the Ch, 
battle cruisers, the Gneisenau, af 
horst, and Prine Eugen, made, 
escape through the English cf 
from Brest. The British had thel i 
nel completely covered by radat, \ 
their signals were so successfully }: i 
by German signals that no radar\i 
were obtained from the German, 
This was the first significant oper ‘ 
use of countermeasures. The a 
operation occurred in 1944 as aril 
our jamming against German ||” 
craft radars. The enemy reliei=! 
heavily on antiaircraft guns” 
15,000 heavy guns controlled b ©! 
3000 fire-control radars. Thib!! 
sented a formidable obstacle sist! 
bomber losses at that time were?” 
high. An Allied countermeasu'®) 
gram was started in the fall c 0) 
Jammers were installed in our t @ 
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he German ground fire control 


gs resulted: 
German radar-controlled guns 
lered almost useless. 


ety per cent of all German tech- 


sonnel were transferred to anti- 
<. This disrupted the German 
2 research program so that the 
were never able thereafter to 
to our developments in micro- 
hniques. 
lectronic countermeasure pro- 
s therefore extremely impor- 
only in an operational way, but 
preventing the enemy from 
ing new developments. He 
od completely on the defensive 
electronic field. Our present 
in countermeasures continues 
the research aimed at jamming 
roying the usefulness of enemy 
nals. In addition, one of the 


most important countermeasure techni- 
ques is that of interpreting and analyz 
ing enemy transmissions. There are vari- 
ous means of sending secret messages. 
In the last war the Corman submarines 
communicated with their home base by 
means of extremely short flash type 
signals on the air for only a fraction of a 
second. These are difficult to receive 
unless one knows in advance the precise 
frequency and direction of the signal. 

Other techniques include schemes of 
deception. For example, a code signal 
of above audible frequency may be su- 
perimposed upon a standard broadcast 
signal. Such signals must be recorded 
and then analyzed at slower speeds to 
discover the intelligence. 

We know that a radar transmitter 
puts out a powerful signal. Such sig- 
nals can be received and used to detect 
the presence of enemy radars. 


Ripple Tank: | ile 
' hye 

In the ipa eel reception of 
radar and radio signals, it is necessary 
to have an antenna or means of radiat- 
ing electrical energy in sharp beams so 
as to direct all available energy in the 
desired direction. The antenna must be. 
designed with great care and the problem 
of plotting the antenna pattern and of 
measuring phase-front linearity is very 
tedious by conventional means. There 
is need for a simple analog device to aid 
visualization. The ripple tank is a de- 
vice that has been used extensively to 
demonstrate two-dimensional phenom- 
ena. As a result of work by A. H. 
Schooley of the Naval Research Labora- 
tory, an electronically driven ripple tank 
has been devised and applied to antenna 
problems.? 


TECHNICAL COMMITTEE NOTES 


Schiefer Receives Harold DeWitt Smith 
rial Medal 


On TuurRspAy afternoon, 
3, In connection with the meet- 
Committee D-13 on Textile 
3, the first award of the Harold 
Smith Memorial Medal was 
Dr. Herbert F. Schiefer, Phys- 
he National Bureau of Stand- 


medal has been established 
funds contributed by the Fabric 
Laboratories in Boston, and is 
2n annually—or at longer inter- 
Committee D-13 as a testi- 
o the memory of Dr. Harold 
mith. It is given for outstand- 
vement in, or contribution to, 
ce of the utilization of textile 
1 structure or methods for the 
n of their properties. 
t of the presentation ceremony, 
T. Kropf, Vice-President and 
of Research, Belding-Hemin- 
spoke briefly on ‘The Med- 
e Man,” and W. D. Appel, 
the Textiles Section, National 
yf Standards, spoke on ‘“The 
—The Scientist.” 


esentation of the citation and 
as then made by Prof. H. J. 
hairman of Committee D-13. 
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In accepting the Medal Award, Dr. 
Schiefer spoke briefly. He expressed 
sincere thanks and appreciation for the 
very high honor. He was impressed 
with the great responsibility and trust 
so intimately and closely associated 
with the Harold DeWitt Smith Me- 
morial Medal. He accepted the Award 
with “‘...solemn resolve to foster, 
promote, and uphold the ideals, leader- 
ship, integrity, open-mindedness, and 
scientific viewpoints of Harold DeWitt 
Smith, and with great humility... .” 


Herbert F. Schiefer 


(From introductory remarks by Messrs. 
Kropf and Appel): 


Dr. Schiefer received his Baccalaur- 
eate degree in 1924 from the University 
of Michigan. With his Masters degree 
in 1925 in Mathematics, he became a 
member of the faculty of the Depart- 
ment of Astronomy. In 1928, soon 
after receiving his Ph.D. degree in 
Astrophysics, he became Professor and 
Head of Mathematics and Physics at 
Des Moines University in Iowa. Dur- 
ing these years he was a member of 
honor societies, such as Tau Beta Pi and 
Sigma Xi. 
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In 1929, Dr. Schiefer accepted the 
invitation to join the Textile Section of 
the National Bureau of Standards. At 
that time the Bureau was in need of a 
scientist trained in physics and mathe- 
matics to undertake research on textiles. 
Physicists were practically unheard of in 
the textile industry and the Bureau had 
turned to the universities for a candi- 
date. 

Schiefer was and is a true pioneer in 
textile science and technology. His 
publications deal with such diverse sub- 
jects as the mechanical properties of 
cotton yarns, factors affecting the per- 
formance of silk hosiery, household 
blankets, thermal insulating value of 
fabrics, crush-resistant finishing treat- 
ments, air permeability, and flexural 
fatigue. He has created or developed 
and described in the literature—the 
Schiefer flexometer, crompressometer ; 
tautness meter; hosiery, carpet, and 
cordage wear testing machines; and the 
Schiefer abrasion testing machine. He 
has published over 60 technical and 
scientific papers. 

In all of this work, the mind of the 
scientist is clearly indicated in the plan- 
ning of the experiments, the use of the 
newest electronic instruments, the use 


2 Allen H. Schooley, ‘‘The Ripple-Tank as an 
Aid to Phase-Front Visualization’. NRL Report 
3669, Naval Research Laboratory, October 15, 
1949, Washington, D. C. 
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of statistical methods in obtaining and 
interpreting results, and the caution in 
making conclusions. The recently de- 
veloped abrasion testing machine is 
rooted so firmly in sound physics and 
mathematics that it is proving appli- 
cable in numerous ways not thought of 
during its development and to many 
materials other than textiles. The end 
of this contribution is not yet in sight. 

Notwithstanding his impressive aca- 
demic and personal record, Dr. Schiefer 
has continued to maintain a well-bal- 
anced viewpoint. Among his outstand- 
ing personal attributes is his under- 
standing of the human side of a prob- 
lem. His kindness, generosity, and 
keen sense of humor are well known to 
those with whom he has been asso- 
ciated. 


Harold DeWitt Smith 


(Remarks made by A. M. Tenney, long- 
time friend and associate of Dr. Smith 
at a luncheon preceding the award to Dr. 
Schiefer) : 


“Once upon a time there was a small 
boy about six or seven years of age. 
He and a playmate of about the same 
age discovered some distance from their 
homes a bed of beautiful violets. They 
were thrilled at this discovery, and 
planned to keep the whereabouts of 
the violets a secret,,so that they could 


have them all, to which end they cov- 
ered the bed with leaves, intending to go 
back in a short time. 


“When they returned, however, the 
leaves had smothered the flowers and 
there were none to be had. 

“ ‘That,’ said Dr. Harold Smith, ‘even 
at so young an age, was a great lesson 
to me that one cannot have a possession 
solely his own—that it must be shared 
with others to assume him lasting satis- 
faction.’ 

“Dr. Smith in his Marburg Lecture, 
‘Textile Fibers—An Engineering Ap- 
proach to Their Properties and Utiliza- 
tion,’ ploughed the ground and planted 
the garden, the flowers of which will be 
shared by all of us for many generations 
tocome. Asan old friend, I am sure he 
would have liked to have me express his 
thanks to those who have endowed the 
award, The Fabric Research Labora- 
tories, Inc., to the members of Com- 
mittee D-13 for sponsoring and perpet- 
uating its existence, and to the present 
Award Committee, who have so wisely 
chosen Dr. Herbert F. Schiefer as the 
first recipient of the Harold DeWitt 
Smith Memorial Medal. As far as we 
can see into the future, Harold’s friends 
have made it possible for the continua- 
tion and public recognition of the crea- 
tive work in textile evaluation, which he 
so nobly pioneered.” 


i 
Conference on Radioacti e 
Isotopes: | 


A CoNnFERENCE on Rad 
active Isotopes was held in Pittsburg 
on March 2 to determine the inter 
the establishment of a separate co 
tee on the use of radioactive isotope 
testing. Participants at the confe 
heard information presented by 
George G. Manovy, Chief, Advi 
Field Service Branch, Isotopes Division§ 
Atomic Energy Commission, Oak Ridge 
Tenn. i 

Dr. Manov pointed out that at thi 
present time there are 750 laborato: mf 
employing approximately 3000 to 4 
trained personnel. In addition, th a 
are some 20 consulting laboratories 
50 to 75 industrial users of radioactive 
isotopes. Since the inception of the isi! 
topes distribution program three yea rf 
ago, 10,000 shipments of more than 10 7 
different isotopes have been made. i 

Brief mention was made of a numbgii 
of applications, including radioactivifi 
piston rings for checking engine a i 
friction studies, fluid flow through pipebii 
thickness gages for paper, oil-field drikth 
ing, paint films, and migration «ffl 
alkahes in, and sulfate resistance’ alii 
cements and concretes. i 

Dr. Manov also mentioned the variowmt 
conditions set down by the A.E.C, iii 
regard to the allocation of isotopes ami 
the suggested safety measures to be emiil 
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in handling them. These safety 
es range from ordinary fume 
, ‘‘glove-boxes”’ and respirators for 
ndling of Carbon-14 to lead-glass 
d bricks for the gamma emitters 
s Cobalt-60. 

ong those attending the confer- 
were pioneer users of radioactive 
S in testing and representatives 
arge number of various A.S.T.M. 


Committees. Many of those present 
spoke briefly of their experiences. The 
numerous comments made indicate that 
extensive use of radioactive isotopes is 
being made in industry, including proc- 
ess control, such as thickness and 
liquid-level gages. Other examples are 
the determination of the wear of elec- 
trical contacts, treatment of wood poles, 
corrosion, bleeding of bituminous ma- 


terials, analysis of blast-furnace gases, 
wetting agents, various chemical reae- 
tions and sulfur in coal. 

In view of the broad interest in diversi- 
fied fields of many methods of testing 
using radioactive isotopes, it was the 
consensus that the Board of Directors 
should give consideration to the or- 
ganization of a new committee on radio- 
active isotopes. 


ittee C-16 on Thermal Insulating 
rials held its three-day meeting. 
rts submitted by the several sub- 
ittees generally denoted progress 
several types of materials covered 
e committee. Four new tenta- 
for block and pipe insulation have 
prepared for presentation to the 
nittee. The Subcommittee on 
stural Insulating Board was in- 
ted to prepare a definition of this 
uct either by describing its struc- 
“qualities or by its maximum con- 
ance. The first draft of tentative 
fications for mineral wool felt, in- 
‘ial batt insulations, and blanket 
ations with metal mesh covering has 
prepared. Two additional pre- 
ary drafts have been prepared 
ring mineral wool blanket-type pipe 
ation and mineral wool molded- 
insulation. A test method for 
mining density of loose fill insula- 
is being reviewed by a subcom- 
ee as well as a laboratory method 
st for corrosion. 
vo alternate proposed methods for 
uring thermal conductivity of pipe 
rings were discussed, and it is ex- 
sd to have a proposed tentative 
y at the time of the fall meeting. 
e field of special thermal properties, 
osed methods of test for specific 
and emissivity are being prepared 
progress slow in setting the tem- 
ture limits on high-temperature 
<. A very comprehensive survey 
been completed on the establish- 
, of tolerances in pipe coverings in 
h some 40,000 readings have been 
1. Tables and graphs have been 
ired and action was approved to 
it this information as a proposed 
nmended practice for dimensional 
lards for pipe coverings. Further 
‘ess in the study of vapor perme- 
y has been delayed pending conclu- 
arrived at by the task group of 
mittee H-1. It was the consensus 
is subcommittee that it was within 
rovince of the committee to estab- 
imits on permeance and study will 
ven to this. 
subcommittee has been appointed 
an a symposium consisting princi- 
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mittee Week (continued from page 10) 


pally of papers on special thermal prop- 
erties. This symposium will be pre- 
sented at one of the A.S.T.M. meetings 
in 1951 and papers are being solicited. 
The fall meeting of the committee is 
planned to be held at the Berkeley- 
Carteret Hotel, Asbury Park, N. J., 
during the latter part of October. 


C-18 on Natural 
Building Stones: 
(Washington—March 17) 


Considerable time was 
spent in the discussion of specifications 
at the meeting of Committee C-18 on 
Natural Building Stones held at the 
National Bureau of Standards, Washing- 
ton, D. C., on March 17. A Proposed 
Specification for Exterior Marble was 
reviewed, but no action was taken to 
recommend this as a new A.S.T.M. 
tentative pending further research work 
by both marble producers and the 
National Bureau of Standards. Edi- 
torial changes were accepted in the 
definitions of granites and new defini- 
tions covering flagstone and soapstone 
were suggested. A proposal to estab- 
lish three grain-size classifications for 
granite was accepted for presentation to 
the granite producers for preliminary 
review. A recommendation for im- 
mediate adoption subject to letter ballot 
was made covering revisions of the 
Methods of Tests for Compressive 
Strength of Natural Building Stone 
(C 170) to include specimens which are 
shorter than the present ratio of height 
to lateral dimensions. This will allow 
specimens to be tested which differ by 
more than 25 per cent from the one-to- 
one ratio provided a conversion formula 
is used. 

Action was taken to assign to the re- 
search subcommittee the responsibility 
of reporting yearly on observations 
made of the test wall which has just 
been completed on the grounds of the 
National Bureau of Standards. It is 
expected that in this way a permanent 
and continuing record will be assured 
covering the valuable information which 
can be expected over a period of a con- 
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siderable number of years on the weath- 
ering of the many types of natural 
building stones. An inspection of the 
exterior test wall was made by those 
present following the adjournment of 
the ineeting. 


C-21 on Ceramic Whitewares: 


The meetings of Committee C-21 on 
Ceramic Whitewares included that of 
the main committee and the Subcom- 
mittees on Methods of Tests and Re- 
search. The initial efforts of this new 
committee are in the form of presenting 
a set of definitions which have now been 
approved by the subcommittee and will 
be balloted on by the main committee. 
These definitions represent an achieve- 
ment which has taken considerable time 
and effort on the part of the subcom- 
mittee. In the formulation of test 
methods the activity at the present time 
is centered in the section covering prod- 
uct test methods. Existing A.S.T.M. 
standard test methods have been re- 
viewed and four have been adopted for 
use, three being from the refractory 
group and one pertaining to mineral 
filler analysis. The Subcommittee on 
Research has been organized and proj- 
ects assigned to each member. Initial 
ways and means of getting needed re- 
search accomplished and keeping abreast 
of technical developments and publi- 
cations are being worked out. The next 
meeting of the committee will be at the 
fall meeting of the Whitewares Division 
of The American Ceramic Society. 

At the conclusion of the business 
meeting a paper on research was pre- 
sented by C. G. Harman of the Battelle 
Memorial Institute. 


C-22 on Porcelain Enamel: 


Committee C-22 on Porcelain Enamel 
and its subcommittees held meetings 
over two days, these being the first of the 
new committee since its organization. 
They provided an excellent opportunity 
for the completion of subcommittee or- 
ganization and planning for work proj- 
ects. For the time being decision was 
made to combine the sections on raw 
materials and processing in the Subcom- 
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mittee on Methods of Test. Another 
point of interest i in connection with these 
sections is that frit will be considered. as 
a raw material and no attention will be 

iven to materials which go into frit at 
ae time. The Policy agreed upon by 
the section on ‘products is to limit its 
work to test methods which will include 
those adaptable to consumer goods. 
Specifications will not be ‘considered at 
this time because of the need of strong 
basically sound test methods. 

The Subcommittee on Research has 
canvassed its membership for proposed 
topics with replies being received cover- 
ing 30 items.’ Six of these were selected 
for immediate consideration. The glos- 
sary on‘porcelain enamel tefms pub- 
lished by’The American Ceramic Society 
will be reviewed and revised by the Sub- 
committee on Nomenclature. » The pres- 
ent officers were re-elected for the ensu- 
ing two-year term,.,The next meeting 
of the committee is tentatively planned 
for Oetober 12a%d 13 at the Westing- 
house‘ Electric ei plant in MEAS 
Ohio**: oi. 
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D-1 on Paint, Varnish, Lacquer, and 
“Related Products: 


A Panel, Discussion on Galesicantey 
featured the three- day meeting of Com- 
mittee D-1 on Paint, Varnish, Lacquer, 
and Related Products. Walter Gran- 
ville, Container Corp. of America, served 
as moderator of the panel discussion. 
The other members were A. E. Jacobsen, 
M,—.. Morse, R. 8. Hunter, E. J. Dunn, 
Jy,; and Francis Scofield. The purpose 
of the discussion was to bring to the at- 
tention of members of the committee 
and. others interested the most recent 
techniques and thinking regarding color 
measurement and specifications and con- 
trol as applied to paint and paint mate- 
rials. The discussion at this meeting 
showed that the use of instruments, not 
only spectrophotometers but others, in 
color matching and color control has in- 
creased greatly in the last decade, and 
this is expected to continue. It was in- 
dicated that some paint companies most 
vitally interested in color control for 
paint do not use instruments but rely 
entirely on retained samples of color 
visual comparison. The principal prob- 
lem with regard to measurement by in- 
strument, concerns illumination and 
viewing conditions in colorimetry, that 
is, measurements now being made are 
of such accuracy that variations in the 
surface characteristics of samples are 
bothersome to the accurate measure- 
ment of small color differences. It was 
quite evident from the discussion that 
people will always be concerned by small 
color differences, and it is to be 
expected that even closer matching of 
colors will be demanded until experience 
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devises tolerances that are practical. 
Pey addition to the main meeting of 


1 
a) 


sections and groups. over the three-day 
period. This large number of meetings 
is an indication of the activity in the 
committee in considering the variety 
of technical problems regarding the test- 
ing and evaluation of paint and paint 
materials. 

Committee D-1 cooperates very 
closely with the Federation of Paint and 
Varnish Production Clubs. At a meet- 
ing of the Joint Federation—A.8.T.M. 
Committee, it was pointed out that 
some 31 A.S.T.M. méthods and speci- 
fications have now been’ approved as 
Federation standards. “The’ Federation 
is considering for approval some addi- 
tional A.S.T.M. standards, and Com- 
mittee D-1 is studying several methods 
submitted by the Federation. 

- It was announced that the new Sub- 
committee on Printing Ink has been 
organized and that the committee had 
held a meeting in ‘Atlantic?City on 
November 3. The officers of the print- 
ing ink subcommittee are: Chairman, 
P. J. Thoma, Time-Life, Inc.; Vice- 
Chairman, G. i “Erikson, Braden- 
Sutphin Ink Co.; _and. Secretary, AWC: 
Zettlemoyer, National Printing Ink Re- 
search Institute. Some seven working 
groups have been organized on the fol- 
lowing subjects: Definitions, Methods 
Review, Fineness of Grind, Rubproof- 
ness, Printing Ink Rheology, Paper Ink 
Relations, and Drying Time. The next 
meeting of the printing ink subcom- 
mittee will be held in June. 

New tentative methods for determin- 
ing hydroxyl number and for break test 
of drying oils were accepted for subse- 
quent addition to standard methods D 
555. Work is continuing on studies of 
procedures for determining diene value 
and on a revision of the foots test. 

. The Subcommittee on Cellulosic Coat- 
ings submitted a new tentative method 
for cold test checking of lacquers; also 
new specifications for diisobutylene and 
for methanol. The subcommittee plans 
to review extensively the general meth- 
ods of sampling and testing lacquer sol- 
vents and diluents (D 268 — 49), and the 
various test procedures now included 
therein will be published separately. 

An important new activity is the in- 
itiation of work on the development of a 
test for flash point of paints, varnishes, 
lacquers, ete., by the Tag open cup 
tester. This will include consideration 
of the Bureau of Explosives’ method and 
the Association of American Railroad’s 
test procedure. 

The new Subcommittee on Electro- 
metric Testing of Films presented a pro- 
posed method for conducting a time 
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potential test. Work is continuing } rp) 
the study of the measur ement.and si 
cance of changes in the electr ical 1 
ance of paint films. 


ie 

A new tentative method for dete 
ing heptane number has been comple ge 
There is considerable interest in this 
test for determination of the soly 
characteristics of high solvency hyd 
carbon solvents for resins. Two t¢ 3 
procedures for determining Kauri-butl? 
nol number of hydrocarbon sol 
were also accepted for letter ballot vo 
The solvents subcéniniitteé is con 
further work on nappa solvents ail 
copper corrosion. 

The Subcommittee , on. Painting 
Metals is undertaking a pr ogram ¢ 
ing the painting of aluminum an nt 
alloys and the painting of galvaniziy 
steel, and also the identifying of pain 
for various surfaces. 

New specifications are in preparatitf, 
for calcium carbonate pigment, and 
visions in the Standard Specifications 
Magnesium Silicate Pigment (D 61 
42) are in preparation. The specific” 
tions for iron oxide pigments are also lk 
ing reviewed. The Tentative Speci | 
cations for Copper Phthalocyanine B 
(D 968 — 49 T) were ree ommended ff 
adoption as standard. : 

The Subcommittee on Optical Pri , 
ties reported progress has been made 
the preparation of a new method of ted 
for the gloss evaluation of high-glosgi 
ishes having sae values greater thai 
by Method D 523. A test for low-gle) 
finishes and an spate sheen test is 
preparation. The subcommittee plai 
to recommend adoption as standard nee 
year of the Tentative Method of Tel 
for Specular Gloss of Paint F inishes ( 
523 - 48 T). A study is being unde? 
taken of tests for determining sma cold 
differences. 

The Varnish Subcommittee submitti® 
as tentative, a new test for determinid 
dust-free drying time by use of cotta 
flock and also a test for tack by the AR 
pon tester. A Kauri reduction test t 
varnishes and a revision of the viscosii 
test using Gardner-Holt tubes was sui 
mitted for inclusion in Method D 1 
Viscosity conversion data for the sé 
eral flow cups have been prepared aj 
will be submitted in the form of a paji 
for publication in the ASTM ButieT 
A new tentative method of test for 
cosity of paints, varnishes, and lacqu 
by the Ford viscosity cup was presenti 
for letter ballot of the committeee | 
tentative. This method has been p 
pared in cooperation with the Chics 
Paint and Varnish Production Cli 
New work is being undertaken on 
study of print-free test. A new tenil 
tive method for flexibility of varnis 
of the oleoresins and alkyd types, usi! 
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ification of the standard Kauri re- 
n test, has been completed. 
Subcommittee on Resins recom- 
ed methods for determining chlo- 
vinyl resins, total solids (precipi- 
method), softening point, solvent 
nce of amino‘ acids, and phthalic 
ride in presence of other interfer- 
basic acids. The subcommittee is 
uing its study of tests for specific 
y, clarity and color of solid resins. 
ision was submitted in the Tenta- 
Methods of Testing Bituminous 
sions for Use as Protective Coat- 
or Metal (D 1010 - 49 T) covering 
ability and water-resistance tests. 
s reported that work is under way 
¢ methods for coal-tar-base emul- 
and on asphalt-base emulsions. It 
ected that these will be ready for 
ballot within the year. 
onsiderable amount of work has 
one in the committee on studies of 
ional tests for physical properties of 
This includes procedures for oil 
ption of pigments, application of 
films, specific gravity of pig- 
, hardness of paint films, fire re- 
mee of paints. A new test proce- 
for measuring dry film thickness of 
, applied on magnetic base will be 
1 to the present Method D 1055. 
work has been undertaken on a 
7 of a test for wet film thickness and 
ethods for determining fineness of 


e Subcommittee on Shellac has 

cooperating with I.S.0. Com- 
e 50 on Lac and Lac Products of 
nternational Standards Organiza- 

In this connection a review has 
made of the standards on shellac of 
idian Standards Institute and com- 
s have been forwarded to the I.8.I. 


e Subcommittee on Traffic Paints 
nted a progress report covering this 
on studies of accelerated tests for 
vility and suspension properties of 
> paint. A specification for glass 
‘for traffic paint is in preparation, 
n this connection tests will need to 
veloped for determining percentage 
ue spheres, transparency, color, 
ical stability, softness, and crush 
ance. The present Standard 
od of Test for Dry to No-Pick-Up 
of Traffic Paint (D 711-48) will 
vised. 

eral new methods of chemical 
sis of pigments have been com- 
1 and will be published as tenta- 
n the 1950 Report of Committee 
These cover analytical procedures 
llow, orange, and green pigments 
ining lead chromate and chromium 
green, blue pigments, and for zinc 
metallic zinc powder). Additional 
yds are under development for the 
sis of ochres and umbers and also 
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a revision of methods of analysis for 
hee carbonate and basic sulfate white 
ead. 


The method of conducting exposure 
tests on wood is being actively studied 
looking toward improving the present 
method which covers body paints only 
and extending the scope to include trim 
paints. An important accomplishment 
was the completion of improved record 
forms for recording exposure test re- 
sults. The revised forms were prepared 
in cooperation with the Federation of 
Paint and Varnish Production Clubs. 


D-2 on Petroleum Products: 
(Washington—Feb. 19) 


The Spring meetings of 
Committee D-2 and its various technical 
committees and research divisions held 
in Washington, on February 19 to 24, 
reached an all-time high both as to 
number of sessions held and the number 
of members in attendance. The meet- 
ings extended over six calendar days and 
sessions were held during the day and in 
the evening. The attendance was 287 
members and guests, and during the six 
days there were 84 meetings of tech- 
nical committees, research divisions, and 
their working sections. 


The meetings featured three symposi- 
ums. There was also the annual eve- 
ning meeting with the Navy Cooperative 
Committee on Fuels and Lubricants. 


The first symposium was devoted to 
the subject of instrument oil and fea- 
tured a very interesting paper describ- 
ing “The Behavior of Instrument Lu- 
bricants in Tropical Exposure,” by 
Henry Gisser, U. 8. Army Ordnance 
Dept. The paper covered work con- 
ducted in the Canal Zone by the Ord- 
nance Department during 1945 and 
1946. 

The second Symposium was devoted 
to a full consideration of recent develop- 
ments in instrumental methods for the 
determination of tetraethyllead in gaso- 
line. It comprised the following seven 
papers: 


“X-ray Methods in the Analysis and 
Preparation of Leaded Gasoline,” by 
H. A. Liebhafsky and E. H. Winslow, 
Research Laboratory, General Elec- 
trie Co. 

‘Rapid Polarographic Determination of 
Tetraethyllead in Gasoline,” by K. A. 
Hansen, T. D. Parks, and L. Lykken, 
Shell Development Co. 

“X-ray Fluorescence Analysis of Ethyl 
Fluid in Gasoline,’ by L. 8S. Birks, 
E. J. Brooks, H. Friedman, and R. M. 
Roe, U. 8. Naval Research Labora- 
tory. 

“Rapid Determination of Tetraethyl- 
lead in Aviation Gasoline,” by J. C., 
Bailie, W. J. Tancig, W. E. Delaney, 
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and V. A. Smith, Standard Oil Co. 
(Indiana). 

“A Direct-Reading Polarograph for the 
Determination of Tetraethyllead in 
Gasoline,” by E. B. Offutt and L. 
V. Sorg, Standard Oil Co. (Indiana). 

“Determination of Tetraethyllead in 
Gasoline by X-ray Absorptiometry,” 
by G. Calingaert and F. W. Lamb, 
The Ethyl Corp.; H. L. Miller, 
University of Michigan; and G. E. 
Noakes, University of Toronto. 

“Monochromatic X-ray Methods for the 
Determination of Tetraethyllead in 
Gasoline,” by H. K. Hughes and F. 
P. Hockgesang, Socony-Vacuum Labs. 


The third symposium dealt with 
methods for measuring viscosity at. 
high rates of shear and consisted of the 
following two papers: 


“Viscosity Variation with Tempera- 
ture and Rate of Shear in Four Lubri- 
cating Oils,” by S. J. Needs, Kings- 
bury Machine Works, Inc. 

“The Preparation, Properties, and Vis- 
cosity-Shear Behavior of API Test 
Oil Nos. 103 and 104,” by M. R. 
Fenske, The Pennsylvania State 
College. 


These papers give the results of funda- 
mental viscosity studies which have just 
been completed under the auspices of the 
Committee on Petroleum Products, of 
the Division of Refining of the Am, 
Petroleum Inst. 

Announcement was made at the main 
D-2 meeting of the organization of a 
new Technical Committee on Petroleum 
Wax under the joint sponsorship of 
A.S.T.M. and the Technical Assn. Pulp 
and Paper Industry. There is consider- 
able interest in the work to be under- 
taken by this committee because of the 
need for test methods for wax and par- 
ticular wax products, such as wax 
papers. The officers of this technical 
committee on petroleum wax are: 


Chairman, A. M. Heald, Marathon 
Corp. 

Vice-Chairman, R. B. Killingsworth, 
Socony Vacuum Oil Co. 

Secretary, A. P. Anderson, Shell Oil Co. 


The D-2 Advisory Committee de- 
cided to establish a new Research Divi- 
sion on Calorimetry. It was reported 
that the Section on Oil Systems of 
Turbines has now been established 
under the joint auspices of A.S.T.M. 
and the Am. Soc. of Mechanical Engrs. 


At the Annual Dinner of Committee 
D-2 this coming year, tribute will be 
paid to two of its members for their 
many contributions and long service in 
the committee work: A. E. Miller, 
Sinclair Refining Co., and C. A. Neus- 
baum, Standard Oil Development Co. 

Excellent progress was reported on the 
oil measurement tables which are being 
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prepared in cooperation with the In- 
stitute of Petroleum (London). These 
tables will represent an important mile- 
stone in that they will establish a basis 
for the buying and selling of petroleum 
products throughout the world. The 
calculation work on the tables, which 
when published will comprise some 1100 
pages, has been completed. The extent 
of the statistical end of this project can 
perhaps be better appreciated in that 
the data as calculated fills 6500 pages 
and required 450,000 calculating machine 
cards. The cards alone weigh about 
3000 lb. There is still a major editorial 
job to be completed in checking the 
tables and preparing them for publica- 
tion. 

Another important accomplishment 
was the completion of material for a new 
A.S.T.M. Manual on Gaging and Sam- 
pling of Petroleum and Petroleum Prod- 
ucts. This Manual will include detailed 
procedures for gaging, temperature 
measurement, sampling, and informa- 
tion on methods of calculation. The 
committee has been at work on this 
manual for the past two years and it 
will contain the latest practices on this 
subject for use throughout the many 
branches of the petroleum industry. 

The Research Division on Analysis 
of Petroleum Products for Hydrocarbon 
Types has been extremely active during 
the past year. It presented as tentative 
a new method of test for the analysis of 
60 per cent zsooctane—40 per cent normal 
heptane blends by infrared spectro- 
photometry. The following five meth- 
ods were also submitted for publication 
as information with the 1950 Report of 
Committee D-2: 


Hydrocarbon Type Analysis of Diesel 
Fuels. 

Bromine Number of Petroleum Dis- 
tillates (Color Indicator Method). 

Bromine Number of Petroleum Distil- 
lates (Electrometric Method). 

Precise Determination of Refractive 
Index and Refractive Dispersion. 

Density of Reference Fuels by Pyc- 
nometer. 


In addition revisions were submitted in 
the test for determination of purity by 
freezing points to revise the scope to 
include normal hexane, including the 
addition of appropriate constants for 
this material. 

There has been a need for a method 
for determining the boiling temperature 
ranges of petroleum fractions which de- 
compose when distilled at atmospheric 
pressure. Cooperative tests have been 
made on a vacuum distillation method 
and as a result a new method has now 
been completed for reduced pressure 
distillation of petroleum products ap- 
plicable up to a maximum liquid tem- 
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perature of 750 F., to the distillation of 
any petroleum product which starts to 
vaporize under the pressure of the test 
at a vapor temperature at least 50 F. 
above the condenser temperature used 
in the distillation. 

A study has been undertaken of the 
Tag open cup tester for testing the more 
highly volatile petroleum solvents. This 
work will be carried on in cooperation 
with the A.S.T.M. Committee D-1 on 
Paint Materials. It will include con- 
sideration of the Bureau of Explosives’ 
method and the Association of American 
Railroad’s test procedure. 

The Research Division on Corrosion 
submitted a revision in the Tentative 
Method of Test for Free and Corrosive 
Sulfur in Petroleum Products by the 
copper strip method which will include 
a table of reference standards for copper 
strip corrosion. This division is under- 
taking a study of copper strip corrosion 
in heavier petroleum products, especially 
those containing additives. 

The Technical Committee on Lu- 
bricating Oils reported that it is planning 
two symposiums for the June, 1951, 
meeting. The first will be on “High 
Additive Content Lubricants” and the 
second on ‘Lubrication Under Extreme 
Pressure Conditions.’ 

At a meeting of the Section on Lu- 
bricants for Air Compressors and Com- 
pressed Air Tools, there was presented 
a paper by K. M. Hollister, Refinery 
Department, The Texas Company, on 
types of compressors and types of lu- 
bricants for their lubrication. This 
paper was recommended for publica- 
tion in the ASTM Butietin. This 
technical committee is continuing its 
study of the classification of motor oils. 
It received at the meeting another pro- 
posal from one of the large automobile 
manufacturers and this is to be given 
immediate study for report at the June 
meeting. 

The Section on Industrial Gear Oils 
has also undertaken the preparation of a 
classification of gear lubricants. It is 
proposed to base this on a viscosity 
classification with all viscosities being 
expressed at 100 F. Some eight grades 
are proposed. 

In view of the increasing use of diesel 
power in train operation, the Technical 
Committee on Diesel Fuels arranged a 
meeting with representatives of the rail- 
roads and locomotive builders and at it, 
discussed mutual problems. As a re- 
sult, some of the subjects to be con- 
sidered include the effect of sulfur on 
engine operation, ignition, quality test- 
ing, front-end volatility, deposit forming 
characteristics, sediment and extraneous 
materials. In cooperation with the Re- 
search Division on Analysis of Fuels, 
work is to be undertaken on develop- 
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ment of a test for gum content of dies 
fuel oil. Work is also under way ony d 
study of jet fuels and other fuels boiliy 
above the gasoline range. ie} 
The Technical Committee on Gre 
reported that in view of the widespr 7 
interest in the subject of fretting cornq i 
sion (friction oxidation) this ae | 
being explored in order to oa 4 f 
gether the available information. ]# 
was recommended that Committee Dz)! 
sponsor in June, 1951, a symposium . 
fretting corrosion. A paper on “Evalua 
tion of Wheel Bearing Grease by th 
A.S.T.M. Wheel Bearing Grease Teste 
by C. W. Georgi, of the Quaker Stats, 
Oil & Refining Co., was also presente it i 
The Technical Camnmnues on Lig " : 
Hydrocarbons submitted for publicatiai i 
as tentative the method of ‘ai i 
boiling-point range of polymerizaiaiy IN 
grade butadiene, published as informa?’ 
tion in 1949, and also issued as tentativi 
the factors and tables for volume correg - : 
tion and specific gravity conversion ¢ f 
liquefied petroleum gases issued as in|}, 
formation in 1948. A new test for can}y 
bonyl content of butadiene will be i: jj 
sued as tentative. New work covets six 
study of a test for specific gravity ol 
liquefied petroleum gases, also a test fe 
sulfur content of butadiene, and in?! 
hibitors and pentanes in butadiene. 
Of particular significance was tht ly 
preparation of a set of tables containir 4 
physical constants of various hyd ,, 
carbons. These data have been corm) 
piled following a comprehensive survey i 
of existing data for these materials. Tl) 
tables are divided into three parts cove” 
ing: (1) light naphthenes and aroma 
ics, (2) paraffin hydrocarbons, and ( 


i 
I 
mono-olefins, diolefins, and acetyle nest 
Accompanying each part of the table i 
there is a bibliography. After approv'} i 
it is proposed that the tables be sul 
mitted to the Society for publication «lf 
information. The technical committe 
reported that it is prepared to keep tli) 
tables up to date and to make such au 
ditions and changes from time to time #& 
become necessary. th 
The new Coordinating Division ci} 
Research held its first meeting and hi! 
prepared some suggested research pro 
ects to be written up in detail. It 
planned to submit the description 
these projects for publication in th! 
ASTM Buttetin, the proposal . bei 
that one project might appear in ead 
issue. The projects are of a nature thé 
would be of particular interest to 1 
search foundations, institutes, and gra 
uate students in universities. 
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on Gaseous Fuels: 


ew methods of sampling natural gas 
a method for measuring water vapor 
atent of fuel gases were completed by 
mmmittee D-3 on Gaseous Fuels at its 
leting. The two new methods will be 


i 

5.T.M. standards now available which 
ver detail test procedures for Calorific 
lue by the Water-Flow Colorimeter 
900 — 48), Specific Gravity of Gaseous 
tels (D 1070 — 49 T), and Methods for 
easurement of Gaseous Fuel Samples 
» 1071 — 49 T). 

he methods of sampling natural gas 
e been completed after several years 
idy. They cover procedures for the 
mpling of natural gas containing dif- 
ent gases as contaminants such as (1) 
tural gases containing primarily hy- 
oearbons and nitrogen, (2) natural 
ses containing hydrogen sulfide, or 
ganic sulfur contaminants, (3) natural 
ses containing carbon dioxide, (4) 
tural gas containing gasoline and con- 
nsables. The differences in proce- 
ires are mainly in degree rather than in 
ne. The method contains informa- 
yn regarding the size of sample to be 
ed for the following determinations: 
) chemical gas analysis; (6) specific 
avity with balance type instruments; 
) heating value determination; (d) 
7drogen sulfide by Tutwiler method; 
) hydrogen sulfide by cadmium sulfate 
ethod; (f) referee sulfur; (g) gasoline 
mtent; (hk) fractionation analysis; 
id (7) superexpansibility tests. These 
ethods of sampling natural gas after 
yproval by letter ballot of Committee 
-3 will be submitted to the Society for 
iblication. 


The committee also reviewed a draft 

Proposed Methods of Sampling 
anufactured Gas, which will be fur- 
er revised and submitted for study. 
was also reported that a draft of 
ethods for sampling liquified petroleum 
ses was being discussed with repre- 
ntatives of the Natural Gasoline 
sn. of America and the California 
atural Gasoline Assn. 


The method for Measuring the Water 
por Content of Fuel Gases by the 
aw Point Method was approved for 
bmission to letter ballot for publica- 
mn as tentative. This method deter- 
nes the water-vapor content of fuel 
ses by the water dew-point tempera- 
re of the gas. It applies generally to 
y properly constructed type of dew- 
int instrument, but the specific con- 
uction and operational features of 
6 U. S. Bureau of Mines type of dew- 
int instrument are referred to as illus- 
itive. The test is limited to gases 
ose water dew-point temperature at 
» test pressure is not lower than the 
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hydrocarbon dew-point temperature of 
the gas at the test pressure. The 
range of water vapor contents. covered 
by the method theoretically is from 0 to 
100 per cent saturation. Practically, it 
is limited by the dew-point testing equip- 
ment used and under the requirements 
prescribed is arbitrarily limited (1) to 
conditions where the water dew point is 
at least 3 F. lower than the temperature 
of the source-gas pipe line or container 
and the ambient temperature of the 
testing equipment including all pipe 
lines leading the gas from the gas source 
to the testing equipment, and (2) to 
conditions where the determined dew 
point is not lower than 0 F. 


The committee took action to request 
its Subcommittee on Complete Analysis 
of Chemical Composition of Gaseous 
Fuels to prepare detail procedures for 
the volumetric chemical analysis of 
gases. It is hoped that the draft of 
these new methods will be available by 
the time of the next meeting of the com- 
mittee in June. 


D-4 on Road and Paving Materials: 


Committee D-4 on Road and Paving 
Materials with 13 of its subcommittees 
held meetings on March 1 and 2. In 
the reports of the subcommittees the 
keynote was mainly that of progress. 
There will be fewer than the usual num- 
ber of recommendations for presentation 
to the Society in the 1950 Annual Re- 
port. Included in the definite recom- 
mendations presented for committee 
action are a proposed method for the 
determination of bitumen in paving 
mixtures using the Rotarex Method and 
a proposed revision for immediate adop- 
tion of the Standard Specifications for 
Asphalt Plank (D 517). This revision 
deals with the substitution of a hard- 
ness test in place of an indentation test. 
Several existing tentatives were recom- 
mended for retention without change. 

A method for determining the resist- 
ance to plastic flow of fine bituminous 
mixtures which uses the Hubbard-Field 
Stability Test was proposed for sub- 
committee action. A draft for a new 
viscosity method has been completed 
which will be reviewed by the proper 
subcommittee for presentation to the 
committee. The reproducibility of this 
method is now being studied through 
cooperative tests. The two subcom- 
mittees dealing with the effect of water 
on bituminous mixtures and coated 
aggregates reported interesting develop- 
ments in this particular field including 
the consideration of two methods to aid 
or eliminate the visual method of ex- 
amining uncoated areas. These two 
methods would make use of photographs 
and a dye absorption method. A pro- 
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posed new specification to cover a heavy 
viscosity emulsion for surface treatment 
is being balloted by the Subcommittee 
on Emulsified Asphalts. It was pro- 
posed to set definite percentage limits 
upon thin and elongated pieces and 
other deleterious substances as part of a 
revision of the specifications for aggre- 
gate used in bituminous work. 


D-5 on Coal and Coke: 


Committee D-5 on Coal and and Coke 
met on Tuesday afternoon and actions 
of particular interest included: 


1. Termination of a subcommittee 
on Coal Ignitibility with agreement that 
no further consideration should be 
given to method standardization unless 
and until better definition of the term 
itself was presented, more was known of 
the relation between coal’s reactivity, 
ignition characteristics, etc., and its use, 
or there should be more demand for a 
commercially useful test of such charac- 
teristics. 

2. Committee agreement to specify 
uniform screen sizes for certain tests of 
coke. 

8. Report of significant progress to- 
ward revision of the standard methods 
of analysis by the recently constituted 
Subcommittee XXI. Methods for de- 
termining carbon and hydrogen in coal 
and coke are now in a stage which should 
mean final drafts can be prepared, and 
assignments have been made for the 
preparation of initial drafts of test pro- 
cedures for determining nitrogen and 
for the determination of mineral CO, in 
coal and coke. 


D-6 on Paper and Paper Products: 
(New York—Feb. 24) 


A one-day meeting of Com- 
mittee D-6 on Paper and Paper Prod- 
ucts was held in the Conference Room of 
the American Standards Association in 
New York City on February 24. Meet- 
ings of Subcommittees I, III, and IV fol- 
lowed the main meeting. In Subcom- 
mittee I on Paper Testing Methods, 
numerous proposed test methods and 
revisions of existing methods were dis- 
cussed and certain action taken. Edi- 
torial changes were approved in the test 
for organic nitrogen (D 982 T); the 
proposed method for testing zine pig- 
ments is still incomplete; a method has 
been completed for covering the testing 
for lint in connection with paper towels 
which will be submitted to letter ballot, 
and three methods of analyzing pinholes 
in paper are ready for submittal to the 
subcommittee for comments. Time 
was given to a review of corresponding 


A.S.T.M. and TAPPI methods with 
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prepared reports being given by indi- 
vidual members with recommendations 
for any further action toward correla- 
tion. 

The final review was made of the 
latest draft of the proposed Specifica- 
tions on Filter Paper for Use in Chemi- 
cal Analysis. It is expected that this 
proposed specification will be included 
in the annual report for acceptance by 
the committee and the Society. A sug- 
gested revision of the Methods of Test- 
ing of Analytical Filter Paper (D 981 T) 
was given to the Subcommittee on Paper 
Testing Methods. 


A joint subcommittee was authorized 
for coordination between Committee 
D-6 and Committee D-9 on Electrical 
Insulating Materials on all standards of 
joint interest. This is an expansion of 
the former joint committee on pH prob- 
lems. The committee will meet during 
the Annual Meeting of the Society in 
Atlantic City. 


D-7 on Wood: 
(Chicago—March 14) 


At its meeting in Chicago 
on March 14, Committee D-7 on Wood 
received the first reports on two new sub- 
committees as well as a report from the 
newly organized section on crossarms. 
One of these, a new Subcommittee on 
Methods of Chemical Analysis of Wood 
under the Chairmanship of Dr. G. J. 
Ritter, has reviewed all existing chemi- 
cal methods such as those used by the 
Forest Products Laboratory, American 
Chemical Society, and various pro- 
ducer organizations, with a view toward 
standardizing those which might be 
acceptable as A.S.T.M. standards. A 
recommendation was accepted subject to 
letter ballot proposing tentative methods 
covering determinations of ash, cold 
water solubility, hot water solubility, 
ether solubility, alcohol-benzene solu- 
bility, 1 per cent sodium hydroxide solu- 
bility, holo-cellulose, alpha cellulose, 
lignin, and methoxyl. Organization was 
announced of the other new Subcommit- 
tee on Durability Exposure. 


The third major development. re- 
ported was that of the initial considera- 
tion of problems in connection with the 
testing of crossarms. The section re- 
ported agreement on a scope for their 
work based on limiting the size of cross- 
arms, for the purpose of their tests, to 
pieces of lumber having cross-sections of 
approximately 4 by 6 in. and in lengths 
not exceeding 10 ft., primarily for sup- 
port on single poles. A task group was 
organized to plan a testing project to 
include cantilever or simple beam tests, 
moisture content using dry clear fir, to be 
saturated and preferably air-seasoned, 
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with test data to be recorded on two 
common sizes. The testing program on 
wood poles is still in a proposed status 
with consideration being given to the 
best means of raising the necessary funds 
for conducting this important work. 
Several other recommendations were 
made subject to letter ballot of the com- 
mittee. These include a proposed tenta- 
tive method of test for determining the 
integrity of glue joints in laminated 
structural members for exterior service, 
a secondary method for inclusion in the 
Standard Methods of Testing Small 
Clear Specimens of Timber (D 148) 
which will allow the use of smaller 
specimens in static bending and com- 
pression parallel to grain determinations, 
this to be recommended for immediate 
adoption into the standard, and a new 
tentative list of tree names of soft woods 
which will give a comparative list of 
standard commercial names for lumber 
and official common tree names. A 
recommendation was also approved for 
letter ballot for the adoption on standard 
of all tentatives accepted in 1949 cover- 
ing wood preservatives. Inthe subcom- 
mittees, proposed work is planned on a 
revision of the Specification on Round 
Timber Piles (D 925) and on a possible 
grouping of veneer and plywood species 
by their gravity or other similar charac- 
teristics. 


Election of officers was held with the 
present Chairman, L. J. Markwardt 
continuing in office and Mr. L. Smith, 
National Lumber Mfers. Assn. as 
Secretary. Memorial resolutions were 
recorded on two deceased members, 
F. A. Hartman and C. 8S. Reeve. 


D-8 on Bituminous Waterproofing 
and Roofing Materials: 


Probably the most im- 
portant accomplishment at the meeting 
of Committee D-8 was the initiation of 
work on performance standards. This 
new approach will mean new test meth- 
ods and eventually new specifications 
based thereon. The present specifica- 
tions are based upon composition. 

Work has also been initiated on the 
development of standards covering 
insulating siding materials. This ma- 
terial is receiving increasing use, par- 
ticularly in the renovation of older 
houses. 


The committee is giving attention to 
the question of nails for use with shingles 
and roofing in order to determine whether 
aluminum nails and alloy nails can 
be used as a substitute for steel nails. 
It proposes to carry on this study in con- 
nection with other interested A.S.T.M. 
committees. 


ASTM BULLETIN 


Architects will be interested to know) 
that studies are now being made on 


tion of the felt so that it will not entrap | . 
air, one of the difficulties that has been) 
encountered in the past in the use of thi ia 
material. The committee is also study. | 
ing the new type of saturated burlap now 
available in order to provide specifica- 
tions should this new material prove to 
be free from the defects of the material i, 
used some years ago as covered by speck ‘a 
fications at the time but since discon- 
tinued. 
The committee is also reviewing the : 
present specifications for roofing, water- - 
proofing, and dampproofing to insure § 
that the products presently available in 
the newer refining process are ade-- 
quately covered. 
The Subcommittee on Accelerated 
Tests has made considerable progress in 
establishing the end point in an ac- -} 
celerated test, that is, in (eae 
when a specimen should be considered 
as having failed. Several papers on the 3 
subject are in preparation. This sub- - 
committee is also working on a method \ 
for the preparation of test panels for ¢ 
accelerated tests and outdoor exposure. . 
A number of new definitions are being 3 
recommended covering terms used in test | 
procedures and dealing with the prod- -}, 
ucts. 


D-11 on Rubber: 4 


Plans for an International Meeting 9}! 
on Rubber and Rubber Products to be 4 
held in Cleveland during the week oi ay 
October 9 were discussed at the meeting 7 
of Committee D-11. Arrangements are #!! 
being prepared in cooperation with the 
American Chemical ae Division |} 


on Rubber, of the International Oneal | 
ization for Stdardiza won will be held | 
in Cleveland in connection with the D-11 |) 
meeting on October 9 and 10. This | 
will be followed by an International 
Conference on Rubber sponsored by the ‘{) 
A.C.S. Division at which some 16 tech- - 
nical papers from European technolo- - 
gists will be presented. 
Also at the meeting work was initiated 
on a new project to test procedures for 
checking adhesion of bonded brake shoe 
and lining assemblies. This work is 
very timely in view of the very recent 
use of this method of applying brake 
linings in the manufacture of automo- | 
biles. The committee reviewed de- 
tailed descriptions of testing procedures 
now in use by a number of manufac- 
turers; including Inland Manufactur- 
ing Division of General Motors Corp., 
Chevrolet Gear and Axle Division, Ben- 
dix Products, General Motors Research 
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oratories, Moraine Products Divi- 
of GMC, Chrysler Corp., and B. F. 
drich Co. This new method of 
ding brake linings increases greatly 
life of the brake lining and also im- 
es the effective braking area. 


he relaxation characteristics of gas- 

and packing materials received 
iderable attention. A survey of 
hods and apparatus in use has un- 
fered a number of devices as follows: 


\1) Devices’ for recording relaxation 
jontinuously :° 
(a) Beam machines of Blaw and 
Fletcher, Goodrich, and General 
Motors, (6) Baldwin Southwark 
hydraulic machine with strain 
holder, (¢) Gehman air loader with 
. automatic unloading, (d) The Far- 
_nami-Cole Relaxometer, (e) The 
‘Hypoldg and modifications by New 
York Navy Yard and Government 
“synthetic laboratory based onthe 
SR-4 strain gage. 
(2) . Devices employing an aging jig 
hich is.tested for relaxation after 
n interval: 
(a), The Hopkins relaxation cell 
and modifications of the New 
York Navy Yard method, (6) 
The Mare Island Compressometer, 
(c) The Dresser Flush pen recorder, 
(d) Garlock Jig, (e) Navy Yard 
Seal: Pest. 


: 


The 1.129 by 3-in. pellets of two 40 
irometer GRS compounds which differ 
arkedly in compression set at 194 F. 
ve’ been distributed and an effort is 
ing made to have these tested at 40 
r cent deflection and at 158 F. and 
2F. Partial results to date indicate 
at all machines rank these relaxations 
the same order as the compressometer 
hough individual results vary widely. 
ll data will:be reported in June. 


A study is to be undertaken of a new 
sthod for compressibility and recovery 
gasket materials. While the method 
is prepared primarily for automotive 
skets it can be used for other rubber 
oducts and will also be suitable for 
or coverings such as linoleum, as- 
alt, and rubber tile, etc. 


Work is to be started on test methods 
‘crude natural rubber by a new sub- 
mmittee under the chairmansip of 
wman Bekkedahl, of the National 
ireau of Standards. The committee 
0 plans to organize a new subcom- 
ttee on statistical quality control. 


Changes are to be made in the meth- 
s of testing rubber hose (D 380 - 49 

Provision will be made for a 
thod for determining tube friction 
- woven wire reinforced type hose ¢ to 
n. in diameter. A vacuum ball test 
-gmaller sizes of hose is to be studied. 
e strength deterioration test of hose 
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when the test liquid is a fuel-is’to be 
revised to provide for a test at 70 to 90 
F. rather than 75 + 5 F. Also when 
the test liquid is an oil the temperature 
will be 212 F. in place of 200 + 2 F. 
This brings the test temperatures in Hine 
with other D-11 methods. 


The subcommittee on rubber thread 
reported that it had received results 
from 8 out of 15 cooperating labora- 
tories in a round-robin study of tests for 
specific gravity, and modulus of rubber 
thread. This study was undertaken to 
evaluate procedures published as infor- 
mation last year. Some additional 
round-robin cooperative tests are plan- 
ned. 


Announcement was made at the 
meeting of the recent approval, as 
American Standards by the A.S. A., of 
four specifications for rubber protective 
equipment. These cover: Rubber In- 
sulating Blankets (A.S.T.M. D 1048—49 


~ T, A.A. J6.4-1950) Rubber Insulator 


Hoods (D 1049 — 49 T, J6.2-1950) Rub- 
ber Insulating Line Hose (D 1050 — 49 
T, J6.1-1950), and Rubber Insulating 
Sleeves (D. 1051 - 49 T, J6.5-1950). 


The current specifications for rubber 
gloves (voltage rating of gloves, 3000 
volts) (D 120 — 40) are being extensively 
revised and expanded. As a basis for 
the revision the committee is obtaining 
the views of many utility users. 


The subcommittee on ingulated wire 
and cable reported approval of revisions 
in its specifications and test, methods. 
These will appear in the 1950 Report. of 
Committee D-11. New work in prog- 
ress covers the preparation of speci- 
fications and tests for cable shielding, 
jacketed and non-jacketed insulation, 
thin rubber insulation, Butyl rubber, and 
Polyethylene insulation. ; 


An important accomplishment was 
the revision of the tension test of vul- 
canized rubber (D 412 — 49 T) which 
had been prepared in cooperation with 
representatives of industry and a num- 
ber of Government agencies. The re- 
vised methods represent a considerable 
improvement in the technique for the 
tension test procedure which is one of 
the most widely used methods. Fur- 
ther study is to be made, particularly on 
increasing the speed of testing from the 
present rate of travel of the power 
actuated grip of 20 + 1 in. per min. to 
40 in. per minute. 


The extensive methods covering pro- 
cedures for the chemical analysis of 
rubber products (D 297 — 43 T) have 
been revised. The revision represents 
largely a rearrangement of the method 
but also includes certain changes to 
improve the analytical technique. These 
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revised methods have been prepared in 
cooperation with the Federal Specifica- 
tions Board. 


Several new methods which employ 
optical, mechanical, and electronic de- 
vices in the testing of hard rubber are 
being studied in some 12 cooperating 
laboratories. 


It was reported that the S.A.E.- 
A.S.T.M. Joint Committee on Automo- 
tive Rubber had completed new speci- 
fications which cover four different 
types of automotive mats with tensile 
strengths from 400 to 900 :psi. New 
§.A.E.-A.S.T.M. specifications for rub- 
ber cups for high temperature and 
heavy-duty service have also been com- 
pleted. These cover molded cups com- 
pounded from high-temperature resist- 
ant rubber for use in hydraulic actuated 
cylinders employing hydraulic brake 
fluid of a nonmineral oil type. The 
specifications are based om performance 
tests of the hydraulic: brake eups*under 
specified conditions and ‘do not inelude 
requirements relating to chemical com- 
position, tensile strength and elongation 
of the rubber compound. In addition 
revisions have also been completed in 
the existing tentative specifications for 
natural rubber cups for use in hydraulie 
actuating cylinders (D 818 — 45 T: 
8.A.E. R 60). 


D-15 on Engine Antifreezes: 
(Washington—Feb. 16). ;. 


Committee D-15 on En- 
gine Antifreezes will present its first 
group of standardized test methods to 
the Society at the Annual Meeting on 
June 26. Action on these methods was 
taken by the committee at a meeting in 
Washington, on February 16 and 17, at 
which time,,progress was made on a 
number of other matters under study in 
the committee. 


The details of the test method for 
freezing point have been given first 
consideration by the committee and 
have been under study by a group of 
cooperating laboratories. It was de- 
cided in Washington to await the out- 
come of some further collaborative 
work before submitting this method as 
tentative. The information and _ test 
data obtained in this study will be made 
available in the form of a technical 
paper. It is expected that the addi- 
tional test work will be completed in 
June. 


For use with the freezing point test, 


the committee has written complete 


specifications for a hydrometer-ther- 
mometer antifreeze field tester which 
outlines the minimum requirements for a 
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hydrometer-thermometer suitable for 
use at automobile service stations and 
other field testing places. It is in- 
tended for determining quickly the 
freezing protection provided by mix- 
tures of water and the commonly used 
antifreeze products in automotive cool- 
ing systems or other suitable applica- 
tions. The tester consists of a hydrom- 
eter float, float jar, suction bulb, 
thermometer, temperature correction 
chart or charts, a tester base having an 
intake tube, with the component parts 
assembled to provide a practical working 
instrument. 

The committee is planning to make 
available information regarding the 
proper use of hydrometers. Instrue- 
tions of this kind will undoubtedly be 
very appropriate for inclusion in a code 
of good practice which the committee 
has in preparation. 

A complete test method for deter- 
mining the equilibrium boiling of engine 
antifreezes miscible with water has been 
completed and will be issued as tenta- 
tive this year. Another method to be 
issued as tentative covers the test for 
specific gravity of concentrated anti- 
freezes at 60 F./60 F. by the hydrometer. 
It was also reported that active study is 
being made of a method for determining 
the specific gravity of dilute antifreeze 
solutions. Some seven different 
samples are being tested by a group of 
cooperating laboratories. 

A method for determining water in 
engine antifreezes by the Karl Fisher 
method will also be issued as tentative. 
The data obtained by some six cooperat- 
ing laboratories indicated that very 
satisfactory reproducibility is obtain- 
able by the use of this test procedure. 

The collaborative test study of the ash 
test procedure indicated there was no 
advantage in precision and reproduci- 
bility to be obtained from determining 
sulfated ash. The results indicated 
that a simple ashing procedure is ade- 
quate for antifreeze materials. The 
committee has accordingly decided to 
standardize the simpler, direct ashing 
procedure which will be issued as tenta- 
tive. 

The committee has also prepared a 
test for reserve alkalinity of engine anti- 
freezes following the completion of a 
series of cooperative tests. It was 
decided that the cut-off point for the 
titration shall be at a pH value of 5.5. 
This method will be issued as tentative 
in June. 

A new test for pH value of engine 
antifreeze will make use of the present 
A.S.T.M. Tentative Method for Deter- 
mination of the pH of Aqueous Solutions 
with the Glass Electrode (E 70 -— 46 T). 

The Subcommittee on Simulated and 
Actual Service Testing has under way 
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two cooperative test programs on corre- 
sion and foaming, the static type beaker 
test is being used, and samples of anti- 
freeze are being distributed te the co- 
operators. It was decided that each 
laboratory should use its standard test 
procedure regarding antifreeze concen- 
tration and conditions of operation. 
Correlation will be on the basis of rating 
the effectiveness of the antifreeze tested. 

The simulated service corrosion test 
is based on the method used by the 
National Bureau of Standards. This 
method will be run by six collaborators 
under as nearly comparable conditions 
as possible. 


D-16 on Aromatic Hydrocarbons: 


Committee D-16 on Industrial Aro- 
matic Hydrocarbons is giving con- 
sideration to enlarging its scope and 
field of activity to cover other products 
allied to those on which it has been 
working. The proposed enlargement of 
field of work to be covered by the com- 
mittee would encompass such materials 
as pyridine, phenols, creosoles, anilines, 
heavy pharmaceuticals, ete. 

The committee decided to refer to 
letter ballot vote a proposed revision of 
its standard method of test for distills- 
tion of industrial aromatic hydroear- 
bons (D 850-47) to provide for the 
use of the condenser from Method D 86 
and also to provide that the particular 
thermometer to be used in the distilla- 
tion test shall be covered in the mate- 
rial specification. These changes are 
in the interest of simplifying the method 
and bringing it inte closer agreement 
with other A.S.T.M. distillation tests. 

The committee also decided to re- 
quest its Subcommittee on Specific 
Gravity to review the present tentative 
methods of test for specifie gravity of 
industrial aromatic hydrocarbons (D 
891-46 T). These methods now cover 
four procedures: (1) by specific gravity 
balance, (2) by hydrometer, (3) by 
pycnometer, and (4) by vacuum pye- 
nometer. Some consideration will need 
to be given as to whether the individual 
material specifications should designate 
which of the four procedures are to be 
used. Also reference will be made in 
the revised method as te whieh pre- 
cedure should be used as a referee test 
in case of dispute. 

The committee is also cooperating 
with Committee D-2 on Petroleum 
Products and Lubricants in the devel- 
opment of a single copper strip corrosion 
test. It is considering the new D-2 
method of test for free and corrosive 
sulfur in Petroleum Products (D 130 - 
49 T) which includes the essential parts 
of method D 849 but describes the test 
in greater detail, including the use of a 
larger copper strip specimen, a different 
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method of polishing, and a proced 
for evaluating the copper strips at t 
end of the test. 


D-19 on Industrial Water: 


Preceded by a day and a half of s 
committee meetings, a very well 
tended meeting of Committee D-19 
Industrial Water was held on March 3, 


The Editorial Subcommittee reported 
that final drafts of chapters for @ 
Manual on Industrial Waters are e 
pected to be completed prior to t 
Annual Meeting and it is planned 
present the manual to the Society f 
publication by the end of the ye 
Under methods of sampling, a reco 
mendation was accepted for the con 
tinuation without revision of 
Method of Sampling Boiler Water fron 
Stationary Boilers (D 860 T). re 
new methods of analysis were presente 
for adoption as tentative covering so). 
dium and potassium, electrical condue 
tivity, hardness (soap titration), and a 
method of identification of micro. iP 
organisms. Recommendations were a 
proved accepting the revision whicht?! 
has been prepared covering the Method)?! 
of Test for Silica in Industrial Waters 
(D 859 T) and revision of the Recom | 


wal 


mended Practice for Application off 


X-ray Diffraction Methods to Wate r 
Formed Deposits (D 934 T). Oth 
proposed methods of analysis which are 
being developed include copper, fiuo-#j 
ride, matter extractable with chloro-jh 
form, chlorine, turbidity, and coler.si! 
New groups have been formed to stud 
organic matter, bromide and _ iodide, 
schematic analysis of water, and hy 
gen. ; t i i 

The Subcommittee on Classification! 
recommended that all definitions ap-# 
pearing in existing Committee D-19\® 
standards be grouped under a new 
A.S.T.M. designation. This will in- 
clude additional definitions of electrical 
conductivity, hardness, and wa 
borne industrial waste. Rules for nam- 
ing erystalline compounds will be added § 
to Method of Reporting Results of 
Chemical Analysis of Water-Formed | 
Deposits (D 933 T) and were recom-. 
mended for immediate adoption. A sig-! 
nificant recommendation by the Sub- 
committee on Methods of Testing wal 
one covering specifications for substi- 
tute ocean water which will be published 
as information in an early issue of the} 
ASTM Buttetin. A series of methods | 
covering service testing was reported as | 
being in process of formulation. Prog- 
ress was reported on the preparation of 
specifications for Reagent Grade Water. | 
The Subcommittee on Water-Borne » 
Industrial Wastes reported progress in| 
its four sections. Section A on Critical 
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stituents has circulated for study a 
of critical constituents in various 
tries. Section B on Analysis has 
ized ten subsections to develop 
hods on various items. Section C 
Sampling has under development a 
sed method for sampling of indus- 
] waste water. Section D on Re- 
ing Results of Analysis reported 
gress. 


. Subcommittees on General 


ethods of Testing 


eetings of subcommittees dealing 
mechanical testing of materials 
e held; brief summaries of the mat- 
considered at these meetings are 
lined below. 
ubcommittee on Tension Testing.— 
work done since the last meeting 
several task groups which have been 
king on different problems on ten- 
testing of various materials was 
iewed and discussed. 
a result of the reports of these 
ups, it is believed that several mate- 
specifications can be coordinated 
o far as their tension testing specifi- 
ions are concerned, thus leading to 
plification. 
A draft of a proposed revision of the 
indard Methods of Tension Testing 
Metallic Materials (E 8 — 46) was re- 
wed at some length. Several further 
unges in the method are to be studied 
the task group which prepared the 
ision and a revised draft of it, sub- 
tted for action at the next meeting 
the subcommittee. 
A report was received regarding a 
niature test specimen, with a test 
meter of 0.05 in., which probably will 
adopted as a standard size, for use 
ere insufficient material is available 
the present standard size test speci- 


ns. 
New methods for making tests to de- 
mine the tensile properties of very 
no materials such as, for example, 
minum foil from 0.00017 to 0.0010 in. 
thickness were discussed. A task 
up was appointed, including repre- 
tatives from committees represent- 
various materials, to study these 
thods for testing thin sheet materials 
various kinds, and to present a re- 
t at the next meeting of this sub- 
mittee. 
Yubcommittee on Hardness Testing.— 
visions in the A.S.T.M. Standard 
thod of Test for Brinell Hardness of 
tallic Materials (EH 10-27) were 
eed upon. It is rather interesting to 
e that this standard method has been 
tinued in use without change for the 
t 23 years. The changes have be- 
1e necessary as the result of a wider 
lication of the Brinell hardness 
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method and the need for another test 
load. One of the most important 
changes was the decision to add Brinell 
hardness values for the 1500-kg. load. 
The present method now covers only the 
use of 500-kg. and 3000-kg. loads. The 
suggested hardness limits for the three 
series of test loads are as follows: (1) 
over 160 Brinell hardness number for 
3000-kg. load, (2) between 159 and 80 
BHN for the 1500-kg. load, and (3) 
under 79 BHN for the 500kg. load. The 
revised methods will include the fol- 
lowing hardness ranges for the several 
types of Brinell balls: (1) Steel ball not 
over 450 BHN, (2) Hultgren ball not 
over 500 BHN, and (8) Carbide ball 
not over 630 BHN. The tolerances on 
the Brinell ball are to be changed to 
read: ‘‘A ball suitable for use shall show 
a permanent change not greater than 
0.01 mm. (0.0004 in.) when pressed 
with a force not greater than 3000 kg. 
against the test specimens.” 


Of particular significance was the 
decision at this meeting to undertake 
work on the following three new proj- 
ects: (1) to prepare a new tentative 
method covering Diamond Pyramoidal 
Indentation Hardness tests, (2) to pre- 
pare rapid methods of ball indentation 
hardness, and (3) to study the mini- 
mum thickness of material to be tested 
by the Rockwell hardness machine. 
Task Groups were appointed to work on 
each of these problems. 


Subcommittee on Speed of Testing — 
The Subcommittee on Speed of Testing 
has been continuing its activity in ad- 
vising other technical committees of the 
Society regarding the preferred methods 
of specifying speed of testing in A.S.- 
T.M. standards. The two most widely 
used methods at present are the speed of 
head under load and the free running 
head speed. The latter is not recom- 
mended because it may differ too greatly 
from the actual head speed during test. 
At this meeting the committee con- 
sidered the advantages of the elapsed 
time method of specifying speed of test- 
ing. This latter speed method is now 
being used in several Society standards. 
The advantages of this method will be 
called to the attention of interested 
AS.T.M. committees. . Action was 
taken to appoint a task group to prepare 
a revision of the present section on speed 
of testing in the general tension test 
methods for metals (EK 8 — 46) to include 
methods involving the speed of cross- 
head under load and the elapsed-time 
method. It was reported that addi- 
tions were in preparation to the exten- 
sive Bibliography on Speed of Testing 
which the committee published about 
two years ago. 

Subcommittee on Calibration of Test- 
ing Machines and Apparatus.—The 
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Subcommittee on Calibration of Test- 
ing Machines and Apparatus reported 
the completion of a method covering 
procedures for the verification and classi- 
fication of extensometers. This method 
is applicable only to instruments that 
indicate or record values which are 
proportional to changes in length. Ex- 
tensometers are classified on the basis of 
the magnitude of their errors. It is 
planned to include with this method the 
details of a procedure for calibrating 
SR-4 strain gages. 

Action was taken to submit to letter 
ballot of the subcommittee a revision 
of the Tentative Methods of Verifica- 
tion of Testing Machines (E 4-47 T) 
and of Verification of Calibration De- 
vices for Verifying Testing Machines 
(EK 74-47 T). There was considerable 
discussion at the meeting regarding the 
inclusion of a note in Method E 4 sug- 
gesting that the calibration of a testing 
machine be conducted in a manner 
which simulates as nearly as possible the 
actual conditions under which the ma- 
chine is used. This would mean that 
any mechanism which might affect the 
indication of the weighing system would 
need to be in operation if it is normally 
in operation during the use of the ma- 
chine. Such mechanisms would include 
maximum pointers, autographic re- 
corders, pendulum pawls, etc. There 
was considerable discussion of this pro- 
posal because of the considerable 
amount of time and expense that would 
be involved in calibrating a testing ma- 
chine under all the various conditions 
under which it might be used. In view 
of the significance of this proposed 
change it was decided to circulate the 
proposal to the subcommittee members 
by letter and to have the comments re- 
ceived reviewed by a task group for fur- 
ther recommendation. 


E-2 on Emission Spectroscopy: 
(Pittsburgh—Feb. 16) 


The Spring Meeting of 
A.S.T.M. Committee H-2 on Emission 
Spectroscopy was held at the William 
Penn Hotel in Pittsburgh on February 
16, with the primary objective of fur- 
thering the work the committee is doing 
on suggested methods for emission spec- 
troscopy. About thirty methods are 
now being given a final review by the 
committee before submittal to the 
Society for publication as information. 
It is probable that about twenty more 
methods will be ready before the end of 
this year. 

Committee H-2 is also cooperating in 
the work on a “Suggested Nomencla- 
ture in Applied Spectroscopy” which is 
being prepared by the Joint Committee 
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on Nomenclature in Applied Spectros- 
copy (Joint Committee of Society for 
Applied Spectroscopy and A.S.T.M.). 
It is expected that the ‘Suggested 
Nomenclature” will also be submitted to 
the Society this year for publication as 
information. 


E-4 on Metallography: 


Although the year 1949 was one of the 
most productive from the Committee 
E-4 standpoint in view of finished work 
resulting (two new X-ray methods, one 
new method for dilatometric analysis, 
one new method for measuring grain 
size of wrought copper and copper-al- 
loys, and revisions in two other metal- 
lographic procedures), the year 1950 
also promises to be most productive. 

A new method for classification of 
ferrite grain size in steel has been ap- 
proved by the committee and will prob- 
ably be approved for publication by the 
Society in 1950. In addition, a revision 
of the Recommended Practice for Ther- 
mal Analysis of Steel (KE 14-33) is 
under way, including the latest practices 
in this field and particularly calling at- 
tention to the bibliography appended to 
the document as being very necessary 
for proper procedures. Much intensive 
work is being accomplished in preparing 
a list of definitions and nomenclature 
peculiar to the entire field of metallo- 
graphic procedures. 

The subcommittee on microhardness 
has been instrumental in the develop- 
ment of a very accurate stage micrometer 
by the Bausch & Lomb Optical Co. and 
is continuing its work on standardizing 
the various methods for measuring 
microhardness by circulating in the 
committee test blocks on which the 
various types of microhardness impres- 
sions are being made. 


In 1949, a new subcommittee of Com- 
mittee E-4 was established, Subcom- 
mittee XI on Electron Microstructure 
of Steel. This group, previous to affili- 
ation with the A.S.T.M., had been carry- 
ing on its work for several years as the 
Joint Committee on Electron Micro- 
structure of Steel. A test program on 
eutectoid steels has been completed, 
and it is expected to be printed as a part 
of the Committee E-4 Report for the 1950 
Annual Meeting. This report on elec- 
tron microscopy including approxi- 
mately 44 micrographs is most inter- 
esting since its prime objective has 
been to attempt to project the results of 
light microscopy to the field of higher 
magnifications in the electron micros- 
copy range. For the same steel speci- 
mens light micrographs at 1000 are com- 
pared to electron micrographs at 2500 
and 15,000. Specimen preparation and 
etching procedure have been established 
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so that electron micrographs at high 
magnifications are comparable to light 
micrographs. 

Committee E-4 is planning to par- 
ticipate in the Photographic Exhibit at 
the 1950 A.S.T.M. Annual Meeting. 
Many unusual and interesting metal- 
lographic subjects will be included. 


E-5 on Fire Tests of Materials and 
Construction: 


Subcommittee meetings of Committee 
E-5 on Fire Tests of Materials and Con- 
struction were held on February 27 and 
28 with the main meeting on March 1. 
In reporting on the activities of sub- 
committees the following items were 
noted. Changes in the tentative re- 
vision of the Standard Methods of Fire 
Tests of Building Construction and Ma- 
terials (EH 119) are being circulated for 
letter ballot. Tentative revisions cover- 
ing the two methods for determining 
combustible properties of treated wood 
(E 69) and (E 160), were recommended 
for advancement to standard. Sub- 
committee IV appointed a special group 
to study test methods for determining 
the fire hazards of interior wall and ceil- 
ing finish materials after having defined 
the fire hazard characteristics which 
were deemed important. This group 
held two meetings in which numerous 
test methods were discussed and ana- 
lyzed and came to the conclusion that 
the tunnel type of test now being used 
by the Underwriters’ Laboratories was 
the only one which would provide the 
information considered essential for de- 
termining the fire hazard factors pre- 
viously decided upon by the subcom- 
mittee. In addition, the special sub- 
group will study the tunnel test method 
with a view to simplifying this pro- 
cedure and reducing its cost. A recom- 
mendation was made that measures be 
taken to secure necessary funds and 
personnel for this purpose. Action was 
also taken approving the reference to the 
ASA Sectional Committee A2 on all 
revised A.S.T.M. standards. 


E-7 on Non-Destructive Testing: 


To answer.a very great need for 
radiographic standards for steel welds, 
Subcommittee II under the chairman- 
ship of Alexander Gobus was organ- 
ized in 1948 to establish a program for 
preparing suitable specimens and stand- 
ard radiographic negatives. The entire 
program has now become a reality. 
Specimen blocks will be prepared by 
three cooperating companies including 
the Babcock and Wilcox Co., Combus- 
tion Engineering-Superheater Co., and 
the M. W. Kellogg Co. These blocks 
will become the permanent property of 
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Sul 
the A.S.T.M. Radiographic negativesiy.; 
of the blocks will be prepared thro gl 
the entire range of standard <—_? 
equipment, including also Cobalt 
radiation. 

A method for magnetic particle test 
ing of steel castings is being considere eck 
in Subcommittee III under the chai 
manship of Hamilton Migel. The pre 
ent A.S.T.M. document relating to th 
subject is the Tentative Method 0 
Magnetic Particle Testing and Inspec: 
tion of Commercial Steel Castingg 
(A 272-44 T). Method A 272 ina 
cluded descriptions of the various pro! 
cedures applicable to magnetic particle: 
testing of steel castings. While thia) 
document has served a very useful puri} 
pose for a number of years, many people) 
in the steel casting industry feel that ¢) 
more definitive method can now be writd) 
ten in view of the wide experience wit 
this non-destructive testing tool a 
the last war. 

Committee E-7 will sponsor a pane i 
session during the A.S.T.M. Annual 
Meeting in Atlantic City with the theme) 
to be “The Rédle of Non-Destructive 
Testing in the Economics of Produc-ipi 
tion.” The papers will touch on botht i 
the engineering and managerial aspects) 
of non-destructive testing with the fol.\jj 
lowing subjects proposed: 4 


So - es 


~~ ie 


5G 2 ee 2 ok SS eee te 


) 


1. Principles and Mechanics of theif" 


More Important Non-Destructive!’ 


Test Methods. ir 
2. Typical Discontinuities and Ther: i 
Metallurgical Origin. it 
3. The Economics of Casting Inspacaliy 
tion. Ik 


4. The Economics of Weld Inspections)y 
5. The Economics of Wrought Prodi} | 
ucts Inspection. 
(Speakers will be recognized authoritiell 
in their particular fields.) | 


\¥ 
i 


Committee E-7 is also planning to} 
participate in the Photographic Exhibis 
to be held in conjunction with thi 
Annual Meeting. Many _ interestingil} 
exhibits tying together the results of thei}, 
various methods of non-destructive testi 
ing will be shown. 


E-9 on Fatigue: 


The chairman of Committee E-9 oni 
Fatigue of Metals reported that afte 
almost three years of preparation, thf 
Manual on Fatigue Testing has nowt 
been published. This Manual, conj 
taining information on symbols ant) 
nomenclature, fatigue testing machines! 
preparation of specimens, test proces 
dure, and similar information on fatigu 
testing of both ferrous and non-ferrowi! 
materials, represents a milestone in thi 
activities of Committee E-9. 

Professor H. F. Moore reported 0: 
the effect of speed of testing in fatig 
tests. Mention was made that it i 
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hly desirable to make at least two 
ts at various speeds and that the 
ed of testing should be recorded. It 
also pointed out that creep is a defi- 
factor in high-temperature tests. 
ubcommittee II is undertaking a 
jor project in attempting (1) to pre- 
e a list of all fatigue studies that are 


now in progress in this country, and (2) 
to list fatigue problems of a basic na- 
ture for which further information is de- 
sired. Although the original question- 
naire to some 200 companies or organi- 
zations interested in fatigue was sent out 
since the first of the year, there have been 
more than 70 replies to date. Approxi- 


mately one third of the replies indicate 
no current work is being undertaken, 
while the other two thirds report an 
average of two fatigue studies under 
investigation at the present time. It is 
planned to present a progress report of 
this subcommittee in the 1950 Report 
of Committee E-9. 


Manual for Authors of ASTM Papers 


EpIrortaL Norts.—The article on “ASTM Papers—Their Preparation, 
dj anuary issue of the Bulletin referred to the Manual for Authors of AST 
ual is published herewith. Comments and suggestions are solicited. 


Vee Manual is in- 
ded to assist prospective authors 
the organization and writing of tech- 
al papers which the Society can ac- 
%. The cost of publication permits 
» acceptance of only those papers 
ving timely and significant informa- 
n which is presented directly and 
derstandably. Therefore the author 
a technical paper must plan and pre- 
re it with care if he expects to have it 
blished by the Society. 

The author largely controls the three 
ges in the evolution of a technical 
per. These are its organization and 
sparation, its revision and editing, and 
oral presentation. Although these 
ee stages are closely interrelated, they 
m convenient divisions for the follow- 
- discussion of the preparation of 
TM papers. 


ORGANIZATION AND PREPARATION 


A technical paper has four essential 
rts: a title, an introduction, a body 
description and exposition, and a 
mmary or conclusion. All are not of 
1al importance, but if any one is 
king or if the parts are not properly 
anced, the effect of the paper on the 
der is incomplete and may be en- 
aly different from what the author 
ended. Therefore, the author must 
. care and thought to blend the parts 
0 a unified paper which will convey 
ideas to the reader with certainty. 
e following suggestions should assist 
author in accomplishing this. 


le: 

‘tate distinctly the subject discussed. 
Select a title which will permit proper 
aloguing and indexing of the data. 


3e brief but in attaining brevity do 
imply greater scope than justified. 


roduction: 


Jiscuss history or background (occa- 
1 for writing paper). 
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Describe briefly the major phases of 
the investigation, or parts of a review, 
in the order of subsequent discussion. 


Body: 


Divide into balanced parts, as indi- 
cated in the introduction and in the 
same order. 

Order should be logical, but not 
necessarily chronological. 

Tie the parts together with transi- 
tional sentences or paragraphs. 

Use subheadings as necessary, but do 
not lean on them; the text should be 
understandable with headings removed. 

Make clear what is shown by tables 
and illustrations; do not make the 
reader reason it out. 

Always keep the subject in mind and 
avoid side excursions. 

Avoid unnecessary backward and 
forward references. 


Conclusion: 


Repeat object of paper. 

State clearly and briefly the signifi- 
cant new information brought out in 
the preceding discussion. 

If results have brought the author to 
a decision say what this decision is and 
how it is justified. 

If results indicate the need for further 
study indicate nature of additional work 
and whether author intends to undertake 
its 

REVISION AND EDITING 


Good technical papers are not writ- 
ten, they are rewritten. After the au- 
thor has prepared a first draft, he should 
lay it away for a few days while he re- 
gains an objective attitude toward his 
creation. Then he should undertake 
the revision. The revision can best 
be made in steps: consider first the 
unity of the whole paper, then the use of 
the data and illustrations, and finally the 
details of styling. 
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Acceptance, and Publication” that appeared in the 
M Papers that was then in preparation. 


This man- 


Unity: 


Do title, introduction, and conclu- 
sions agree? 

Is order of presentation in the body 
the same as forecast in the introduc- 
tion? 

Are the divisions in the body of the 
same relative importance? 

Is the order used appropriate or 
should it be changed for understand- 
ability or emphasis? 

(The first and last points are the most 
emphatic; intermediate points, less 
SO.) 

Are conclusions justified and explained 
in the body? 


Data and Illustrations: 


Present data concisely. 

Use complete tables only when all 
values are needed for permanent refer- 
ence. (See Appendix! for arrangement 
of tables or for minima required of ab- 
breviated data.) 

Present data graphically if possible. 
(See the Appendix for preparation of 
graphs.') 

Use minimum sufficient drawings and 
photographs. Do not use construction 
drawings; prepare the drawings spe- 
cifically for illustration. (See Appendix! 
for preparation of drawings and photo- 
graphs.) 

Include in the text a discussion of the 
significance of each table, graph, or il- 
lustration. 


Styling: 

Final styling is done by ASTM edi- 
torial staff. 

Author’s adjustment to ASTM style 
will save time and insure desired em- 
phasis. 

Provide adequate headings and sub- 
headings. (At least one per printed 
column.) The headings should be ap- 


1 Appendix is not included, 
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propriate to the text. 

See the Appendix! for preferred ab- 
breviations and punctuation. 

Prepare copies for Society in accord- 
ance with directions in Appendix.! 

Prepare pre-presentation Synopsis. 
(See Appendix! for size and nature.) 
Condensation of the introduction and 
summary is usually appropriate for this 


synopsis. 
ORAL PRESENTATION 


After a paper has been submitted and 
accepted, the author must prepare to 
present it before a session of the Society. 
The text prepared so carefully for read- 
ing and study usually is unsuitable for 
oral presentation. Even if the paper 
is short enough to be read in the time 
_ allowed for presentation, its content 
may not be understood by an audience 
so that its significance may be lost. 
The oral presentation is the author’s 
opportunity to summarize what he has 
done and to bring home personally to his 
hearers the importance of it. For this 


Patent Practice and Management 
for Inventors and Executives 


ANYONE who undertakes a 
book of the scope of this one is a courage- 
ous individual. As is to be expected, a 
book of this type, which endeavors to 
cover such subjects as patentability, 
infringement, patent prosecution, sub- 
mission of ideas, licensing of patents, taxa- 
tion, and foreign patents, cannot hope to 
present the many pitfalls which lie along 
an executive’s path in charting a safe 
course in the management of any organiza- 
tion’s patent program. Robert Calvert 
recognizes this in his preface, but it is 
believed appropriate to emphasize that 
the book should not be used as a substitute 
for competent legal advice. If this work 
is to be used as a means of obtaining a 
“speaking” knowledge of patent law to 
enable one to discuss problems with one’s 
attorney, then it can be recommended. 

The first portion of the book discusses 
things which are to be considered before 
filing an application for patent. Among 
the features of this portion is the very 
important one dealing with the question of 
inventorship. The explanation offered by 
the author should be helpful to one faced 
with the problem of who invented what. 

As to that section of the book which 
deals with the preparation of a patent 
application, the author gives but one 
school of thought as to the best way of 
proceeding. It should be made clear that 
some attorneys have different views on this 
subject, and the reader should not forget 
this situation when discussing such mat- 
ters with his patent adviser, 

The discussion of the procedure after 
filing of an application is well presented, 
but the author does make a mistake, one 
which is made by many people, in refer- 
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purpose a different text is needed. This 


text, its illustrations, and the presenta- 
tion require a new preparation. The 
following suggestions may be of assist- 
ance in preparing the notes for this oral 
presentation. 


Text: 


Limit text to not more than 4 major 
points. 

Use short sentences and short words. 
(See R. Flesch, ‘The Art of Plain Talk,” 
Harper Brothers, 1946.) 

Condense text for slow reading in 
allowed time (usually 10 to 20 minutes). 

Provide clear summary and punch- 
line closing. 


Illustrations: 


Use the absolutely essential mini- 
mum number of illustrations. When 
one slide supplements another the two 
must be consecutive. 

Try to group illustrations for con- 
secutive showing at middle of presenta- 


tion. The room should be lighted ¢ 
start and finish. 

Make each slide legible and incl 
nothing that is superfluous. (See A 
pendix.') 


Presentation: 


Rehearse presentation with illustr, 
tions, if any. (The use of mirrors 
a wire recorder in rehearsal aid effe: 
presentation.) 

Do not exceed time limit (usually 10 
to 20 minutes). 

Prepare to speak from limited nota 
or memory. Do not read; speak di; 
rectly to audience. 

Discuss necessary arrangements wit } 
Session Chairman and lantern operator}, 
prior to Session. \ 

Attention to these details and then! 
manner of presentation of the paper injb 
general will add greatly to the interests! 
of the Session and to appreciation by 
the audience. A selected list of refer- 
ences amplifying these instructions isi 
included in the Appendix.! is 
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ring to a suit in the United States District 
Court for the District of Columbia as an 
appeal from the Board of Appeals of the 
Patent Office. Such suits, commonly 
referred to as 4915 suits, are not appeals 
but are actions de novo. 

The author’s description of record- 
keeping and emphasis on its importance in 
establishing invention is very good and 
should be of particular interest to inven- 
tors. 

As to the handling of secret information, 
sometimes referred to as submissions of 
ideas, it is believed that the author has 
made a good presentation which will give 
the executive some idea of the importance 
of formulating a definite policy dealing 
with the receipt of ideas submitted by 
people outside of his own organization. 
However, the author does indicate that 
the subject matter, if covered by a patent 
application, may be received without fear. 
Some people take the view that even this 
can be a risky procedure, as many ap- 
plications never go to patent. 

Patentability and infringement are pre- 
sented briefly but, it is believed, with 
sufficient clarity to give the reader an idea 
as to what these things mean, thereby 
enabling the reader to distinguish be- 
tween the two. 

The very complicated field of taxes and 
of foreign patents is discussed briefly but 
in such a manner as to give the reader an 
idea as to what is involved in these phases 
of a patent program. 

At the end of the book the author pre- 
sents a glossary of terms generally used in 
discussing patent matters, and such a sec- 
tion will prove helpful to those who have 
occasion to discuss such matters. In addi- 
tion to the glossary, certain forms appear 
which may be of interest to some readers. 

The book contains a good index of 
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authors and authorities cited as well as a) 
rather comprehensive subject matter ind 
It contains a few illustrations of the 
Patent Office which will give an idea oft 
what the place looks like. th 
In conclusion, ‘‘Patent Practice andi) 
Management for Inventors and Execu-J}y 
tives” is a book which can be reco 
mended to give those classes of people so 
idea of what patents are all about, but it jij 
is not one which will make a member 
either of those classes an expert. If an 
inventor or executive buys the book, 
reads it, and is presented with a patent) 
problem, he should consult his patenti 
attorney. | 
The 371l-page Patent Practice ancipl) 
Management for Inventors and Execu 
tives, by Robert Calvert is published by) 
the Scarsdale Press, Box 536, Scarsdale, 
N. Y. (1950). The price is $5. I 
Wituiam L. HucHEss), 


The American Society for Testing 
Materials 


Every day at Headquartersi, 
we receive telephone queries from engi 
neers, manufacturers, and consumers con 
cerning the use of A.S.T.M. Standardsl®, 
But the query which made us realize that#, 
the Society has truly become known univer 
sally (“for the promotion of knowledge ol 
materials...’’) was the one from a soft 
voiced housewife recently. 

Over the phone she explained carefull 
that she had bought a white nylon blousé® 
and intended to dye it black. But beforés 
experimenting she wanted to know if the 
blouse could be dyed and what dye to use} 

Unfortunately, our Headquarters blousé 
experts were absent at the time and we 
had to refer her elsewhere. 
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PERSONALS eee 


will be welcomed for inclusion in. this column. 


‘aiquently two or more members may be refe 


named is used as a key letter. 
if Ne to the news about members. 


vgHenry B. Allen, Executive Vice-Presi- 
gut and Secretary of the Franklin Insti- 
Je of the State of Pennsylvania, has been 
! farded an honorary degree of Doctor of 
ki neering by Drexel Institute of Tech- 
ogy, Philadelphia. 
4 he American Society of Mechanical 
4 (gi neers has honored twelve of its mem- 
i ‘ss by electing them to the grade of 
lows of the Society. Among those so 
»snored are: Howard Stewart Bean, Chief 
“i Capacity, Density and Flow-meter 
1H tion, National Bureau of Standards, 
| hington D. C., and since 1922 a leader 
jthe development of orifice meters for 
jasuring the rate of flow of both gases 
/-dliquids; Ralph A. Sherman, a member 
“tthe staff of Battelle Memorial Institute, 
‘flumbus, Ohio, since 1930, and more re- 
‘atly as Assistant Director of the Insti- 
he responsible for technical direction of 
“9 activities on fuels and mechanical 
Suipment; and Ludwig Skog, Senior 
rtner, Sargent & Lundy, Chicago, IIL, 
2 of the developers of the reheat cycle 
7 cyclone furnace, and recipient of a 
Ypvernment citation for his work in power 
‘welopment and mechanical process en- 
Wheering for the Oak Ridge (Tenn.) 
-seous-diffusion plant. 
miLeonard C. Boller, formerly Chief 
‘iemist, Technical Coatings, Inc., Pasa- 
)ma, Calif., is now Vice-President and 
)iief Chemist, Coast Paint and Chemical 
»., Los Angeles, Calif. 
‘Frederic Bonnet, Director, Standards 
»pt., American Viscose Corp., Marcus 


ok, Pa., has been elected a fellow of the - 


5! xtile Research Institute. Joining Amer- 
Yin Viscose in 1925, after previous ex- 
‘rience in the teaching and government 
‘search fields, and seven years of indus- 
jal research with Atlas Powder Co., Dr. 
‘}nnet has made great and valuable con- 
‘jbutions to textile technology. He has 
‘en active in the work of A.S.T.M. for 
‘ny years, particularly its Committee 
+13 on Textile Materials, serving pres- 
! ly as Vice-Chairman of that group, and 
member of the Advisory Committee 
iid numerous other subgroups. 
‘Frank G. Breyer, member of the New 
prk consulting metallurgical and chemi- 
{l engineering firm of Singmaster & 
eyer, has been made an honorary mem- 
jr of The American Institute of Chem- 
8, in recognition of his important appli- 
}tions of chemistry and engineering in in- 
‘istry. Affiliated with A.S.T.M. since 
28, Mr. Breyer has been an active mem- 
lr of Committee D-1 on Paint for many 
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| News items concerning the activities of our members 
{ 


Wote—These ‘‘Personals” are arranged in order of alphabetical sequence of the names. 


erred to in the same note, in which case the first 
It ts believed that this arrangement will facilitate refer- 


C. M. Butler has retired as Chemical 
Engineer, Marquette Cement Manufac- 
turing Co., Oglesby, Ill., after more than 
thirty years of service with the company at 
the Oglesby plant. 

LeRoy W. Clark, has retired as Head of 
the Department of Mechanics, Rensselaer 
Polytechnic Institute, Troy, N. Y., after 
more than forty years of teaching service at 
the institute. He is succeeded by Clayton 
O. Dohrenwend, who had been with the 
Midwest Research Institute since 1946, 
more recently as Assistant Director. Dr. 
Dohrenwend formerly served as an in- 
structor at R.P.I. from 1931 to 1937. 

John Howard Deppeler, formerly Con- 
sulting Engineer, New York City, is now 
Secretary, Boiler Code Committee, Ameri- 
can Society of Mechanical Engineers. 

M. L. Enger has retired as Dean of En- 
gineering at the University of Illinois, and 
is now residing at 702 E. Fifth Ave., 
Escondido, Calif. 

John H. Feigel, formerly Engineering 
Consultant in Buffalo, N. Y., is now 
Senior Building Construction Engineer, 
New York State Dept. of Public Works, 
Albany, N. Y. 

J. H. Foote, formerly Supervising Engi- 
neer of Commonwealth and Southern 
Corp., Jackson, Mich., has been elected a 
Vice-President of its successor, Common- 
wealth Services, Inc., New York, N. Y., 
and President of the engineering subsidi- 
ary, Commonwealth Associates, Inc., with 
headquarters in Jackson. Mr. Foote has 
been with the Commonwealth and South- 
ern and associated organizations since 
1915, and in his new position will guide 
engineering policies in the change from a 
service company to an independent con- 
sulting company. One of the leaders in his 
field of work, Mr. Foote has participated 
intensively in the activities of various engi- 
neering groups including A.S.T.M. Twice 
he served on the A.S.T.M. Board of Direc- 
tors, and at present is Chairman of Com- 
mittee B-1 on Electrical Conductors, and 
serves on other technical groups. 

Royal E. Fowle, for twenty years with 
the Granite Rock Co. of Watsonville, 
Calif., was appointed City Engineer of 
Watsonville, effective January 1, 1950. 
He is also superintendent of streets and 
sewers and manager of the water depart- 
ment. 

Francis C. Frary, Director of Research, 
Aluminum Company of America, New 
Kensington, Pa., was awarded the James 
Douglas Metallurgical Medal for 1950 by 
the American Institute of Mining and 
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Metallurgical Engineers, the citation read- 
ing “for distinguished achievement in 
science and contribution to society by 
broadening the field of knowledge in all 
phases of the aluminum industry and for 
his notable success in directing a vast re- 
search project in this industry.” This 
medal has been awarded only four times in 
the past ten years. 


Paul Giersing, formerly Production 
Mgr., Tunnel Portland Cement Co., Ltd., 
England, is now Civil Engineer, Cement- 
Jern Konsortiet, Denmark. 


William C. Goggin, Manager, Plastics 
Technical Service, Dow Chemical Co., 
Midland, Mich., has been named a mem- 
ber of the Editorial Advisory Board of 
India Rubber World. 


Theodore J. Gross is now Technical Ad- 
viser, Union Bag and Paper Corp., New 
York, N. Y. 

L. Kermit Herndon, Professor of Chemi- 
cal Engineering at Ohio State University, 
has been appointed Director of Research 
for Mathieson Chemical Corp., Baltimore, 
Md. He has been a Consulting Engineer 
to the company, and will continue to hold 
his university post while completing 
graduate research assignments and super- 
vising Mathieson’s Ohio State University 
Research Foundation project. 


Alvin J. Herzig has recently been elected 
President of the Climax Molybdenum Co. 
of Michigan, the research subsidiary of 
Climax Molybdenum Co. Mr. Herzig 
joined Climax in 1931 as Chief Metallur- 
gist. 

Zay Jeffries, Vice-President of General 
Electric Co., in Charge of Chemical Dept., 
retired December 31, 1949. Vice-Chair- 
man of the War Metallurgy Committee 
during the war, Dr. Jeffries had been a 
member of General Electric’s four-man 
committee administering the Nucleonics 
Project, consisting of all work on atomic 
energy being conducted by the company 
for the Government. Affiliated with 
A.S.T.M. for almost thirty years, he was 
active through the years in many phases of 
the Society’s work, being a member of the 
Cleveland District Council, and of several 
of the non-ferrous metals committees, also 
was a member of the Executive Commit- 
tee 1930-1932. 


At the Second Annual Honor Awards 
Program of the U.S. Department of Com- 
merce in February several A.S.T.M. mem- 
bers and committee members were recog- 
nized: Deane B. Judd, Physicist, National 
Bureau of Standards, received an Excep- 
tional Service Award; and Donald B. 
Brooks, Research and Development Board, 
National Military Establishment, and 
Frank H. Jackson, Principal Engineer of 
Tests, U. S. Bureau of Public Roads, re- 
ceived Meritorious Service Awards; Length 
of Service Awards also went to Mr. Jack- 
son and William Blum, Chemist, National 
Bureau of Standards. 

F. B. Lysle, member since 1915, retired 
December 31, 1949, from the Bureau of 
Lighting and Gas of the City of Phila- 
delphia. 

J. Strother Miller, formerly Technical 
Director of the Barber Asphalt Corp., and 
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now a consultant in asphalt technology, 
has joined forces with Warren B. Warden, 
under the name Miller-Warden Asso- 
ciates, as consultants in all phases of as- 
phalt technology. Mr. Miller now resides 
and has his office at 63 Bernhardt Drive, 
Snyder, Buffalo, N. Y. The mailing ad- 
dress for Miller-Warden Associates is 731 
Yale Ave., Swarthmore, Pa. A Past- 
President of the Association of Asphalt 
Paving Technologists, Mr. Miller is par- 
ticularly well known in the petroleum and 
chemical fields after over forty years of 
service. Affiliated with A.S.T.M. since 
1903, he was elected to Honorary Member- 
ship in 1946, and is presently Chairman of 
Committee D-8 on Bituminous Water- 
proofing and Roofing Materials. 

Henry B. Oatley, Vice-President and 
Consulting Engineer, Combustion Engi- 
neering-Superheater Co., New York City, 
received the honorary degree of doctor of 
engineering from Stevens Institute of Tech- 
nology in February. Dr. Oatley is Chair- 
man of the Boiler Code Committee, is 
Vice-Chairman of Committee A-1 on Steel, 
and has been active in A.S.T.M. work and 
other engineering activities for many 
years. 

Charles F. Pogacar, formerly Senior 
Fellow, Mellon Inst. of Industrial Re- 
search, is now Metallurgical Engineer, 
Koppers Co., Inc., Pittsburgh, Pa. 

F. Warren Porter, formerly Paint Chem- 
ist, Color Craft Corp., Baltimore, Md., is 
now associated in a similar capacity with 
Maryland State Use Industries, Depart- 
ment of Correction, Jessups, Md. 

Carlton H. Rose is now located in the 
Washington office of the National Lead 
Co., where in addition to other duties he 
will continue as Director of the Company’s 
Specifications Department. Active for 
Many years in various phases of A.S.T.M. 
work, Mr. Rose is the present Secretary of 
Committee D-1 on Paint. 

R. A. Schatzel, Vice-President and 
Director of Engineering, Rome Cable 
Corp., Rome, N. Y., has been named a 
member of the Editorial Advisory Board of 
India Rubber World. 

O. Harry Schrader, Jr., has been named 
the new Managing Director of the Douglas 
Fir Plywood Assn., the trade promotion 
organization of the 54-factory West Coast 
plywood industry. 

T. D. Sedwick, formerly Engineer of 
Tests, The Chicago, Rock Island & Pacific 
Railway Co., Chicago, Ill., is now 
Manager, Specialties Dept., National 
Aluminate Corp. of the same city. 

Herbert L. Sherman recently retired as 
Treasurer of Skinner & Sherman, Inc., 
Boston, Mass. Mr. Sherman has been 
affiliated with A.S.T.M. since 1904, and 
active in the New England District Coun- 
cil for several years. 

Arthur L. Smith, formerly with the 
Harris Research Laboratories, Washing- 
ton, D. C., is now associated with the 
Chatham Mfg. Co., Elkin, N. C. 

Edward B. Snyder formerly Technical 
Director, Kimble Glass Div. of Owens- 
Illinois Glass Co., Conshohocken, Pa., is 
now Plant Manager, Bentley Harris Mfg. 
Co., of the same city. 

Raymond Szymanowitz, formerly Tech- 
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nical Director, is now Vice-President 
in Charge of Research, Acheson Colloids 
Corp., Newark, N. J. 

John G. Thompson, Chief of the Metal- 
lurgy Division, National Bureau of 
Standards, Washington, received a Presi- 
dential appointment to serve on the 1950 
Assay Commission which met in Phila- 
delphia to test the weight and fineness of 
representative.coins produced during the 
calendar year 1949 by the several mints of 
the United States. 

Andrew Van Echo is now Asst. Wire Mill 
Superintendent, Joslyn Mfg. & Supply 
Co., Fort Wayne, Ind. He was previously 
Metallurgical Engineer, Wm. E. Pratt 
Mfg. Co., Joliet, Dl. 

Mary E. Warga, Director of the Co- 
operative Spectroscopy Laboratory of the 
University of Pittsburgh, has been elected 
to the Board of Directors of the Optical 
Society of America. 

Albert Weiner, formerly Engineer of 
Materials, U. S. Concrete and Soils Lab., 
Ithaca, N. Y., is now Concrete Technolo- 
gist, U.S. Corps of Engineers, Department 
of the Army, New York City. 

John M. Weiss, Consulting Chemical 
Engineer, New York City, served as 
moderator at the panel discussion on 
“Professional Licensing’ held on the 
opening day of the recent Annual National 
Meeting of the American Institute of 
Chemical Engineers in Pittsburgh, Pa. 
The discussion included problems and 
special topics dealing with state licensing 
of engineers. 

Thor H. Westby, Senior Engineer in 
charge of Sears, Roebuck and Co.’s Metal- 
lurgical Laboratory in Chicago, has re- 
tired in accordance with company policy. 
Among his technical accomplishments 
while at Sears were the development of a 
special metallic coating for wire; improve- 
ment of the chemical constituents in 
storage batteries with a new alloy which 
substantially increased the life of a 
battery; and the development: of. specifi- 
cations for buying chromium-plated auto 
accessories. Mr. Westby had represented 
his company for several years on Commit- 
tee A-5 on Corrosion of Iron and Steel. 


New Members 
to March 22, 1950 


The following 111 members were 
elected from February 3, 1950 to March 
22, 1950, making the total membership 
6691. 


Names are arranged alaphabetically—com- 
pany members first, then individuals. 


Chicago District 


Exein Natrona Watcu Co., T. L. Bos- 
well, Research Engineer, Elgin, Ill. 

BANERJER, Bani R., Instructor, Illinois In- 
stitute of Technology, 3300 Federal St., 
Chicago 16, Ill. [J ]* 

Bout, GrorGE T., President, Northern 
Malleable Tron Co., 867 Forest Staposce 
Paul 6, Minn. 

CLOSE, CHARLES E., Secretary-Treasurer, 
Hardwood Plywood Inst., 600 S. Michigan 
Ave., Chicago, Ill. 

ENTWISTLE, GrorGe, Chemist, Sinclair Re- 
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fining Co., Control Lab., 400 E. Sible 
Blvd., Harvey, Ill. T F 
MeELocH®, Vituiers W., Professor of Ans 
alytical Chemistry, ‘Chemistry Dept, 
University of Wisconsin, Madison 5, Wig y 
Perry, Stanton H., Chief Engineer, Wo) 
Welch Manufacturing Co., 1515 
Sedgwick St., Chicago, Ill. For maj 
2922 Payne St., Evanston, IIl. i 
Rovp, RoLuanD. Re Chief Ceramic Engi) 
neer, Globe Union, Inc., 900 B. Keefe A Mit 
Milwaukee 1, Wis. at 
Smitru, R. M., Vice-President, Union 
Car Co., 228 N. La Salle St., Chicago. 
Ill. 
Swanson, Henry T., Manager, C. & P. Labi 
Radio Corporation of America, 3301 § fi 
Adams, Marion, Ind. 


Cleveland District 


Repusiic Stret Corp., Walter S. Scotkhn 
Metallurgist, 1520 Republic Bldg., Cleveyy 
land 15, Ohio. [S]+ i 

HoKENson, Lynn N., Container Develogiy : 
ment Engineer, Ohio Boxboard Co., Ritéi 
man, Ohio. 

Norris, Water L., Chief Engineer, 7 nif 
Gabriel Co., 14500 Darley Ave., Cleve 
land 10, Ohio. 

ZWELLING, Martin, Chief Laboratory Eng 
neer, Line Material Co., Box 510, Zane: 
ville, Ohio. tt 


Detroit District oh 


Bean, W. T., Jr., Director, Industrial Hledi; 
tronics, Inc., 2457 Woodward Ave., Dd! 
troit, Mich. For mail: 19556 Bret a : 
Drs Detroit 23, Mich. 1%) 

BITTNER, EDWARD FRANK, Chief Metalluiiliy 
gist, Detroit Gear Division Borg-Warnall 
Corp., 12345 Kercheval’ Ave., Detroichil 
Mich. For mail: 5105 Grayton, Detror)- 
24, Mich. 4 

Eckert, Orro E., General Manager, Citi 
of Lansing, Board of Water and Electrtj 
Light Commissioners, 116 W. Ottawa St? 
Lansing, Mich. For mail: Box BTL 
Lansing 3, Mich. 

Heenan, Cuark D., Partner, Pontiac Tese 
ing Laboratory, 1014 Baldwin Ave., Poni 
tiac, Mich. ti 


7, [ 
a 
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New England District 4 : 


Fram Corp., Paul Huber, Chief Researajify 
Pe 55 Pawtucket Ave., Providene " 
Fatt, Witrrep, Pullman-Standard cl i 
Manufacturing Co., Worcester 6, Mass. ij 
Hastines, CarRttTon H., Physicist, Wate 
town ‘Arsenal, Watertown, Mass. Hy 
Lams, EpGar i Director of Research, OW) 
ford Paper Co., Rumford, Me. 
SHEEHAN, LEo JAMES, Textile Technologist i 
Boston Naval Shipyard, Boston 29, Mar 
For mail: 173 High St., Reading, Ne ( 
Stearns, S. Russe, ‘Assistant Professs@ 
of Civil Engineering, Thayer School | Nhs 
Engineering, Dartmouth College, Hai: 
over, N. H. Mh 
Towne, S. H., Technical Manager, Batie’ 
Iron Works Corp., 700 Washington Sie” 
Bath, Me. # 


New York District 


Tati O1nt Assn., Dernell Every, Secretar) 
Treasurer, 122 BE. Forty-second St., Nei 
Mork 17 Noy. 

BAXTER, WILLIAM S., Secretary and Trea 
urer, J. H. Lane and Co., Inc., Box 88 
Radio City Station, New York 19, N. Y. |i 

Lauver, Mitton R., Research Chemist: 
Westvaco Chemical’ Division, Food Mh | 
chinery and Chemical Corp., 500 Roosevé 
Ave., Carteret, N. J. ‘ 

McContocun, W. A., Assistant Manage 
Industrial Sales Dept., Colgate-Palmolivi¥, 
es Co., 105 Hudson St., Jersey Citliit 


Moraan, A. K., Chief Engineer and Gener 
Manager, Palisades Interstate Park Cor 
mission, Bear Mountain, N. Y. 

Morstap, Rates M., Plant Superintende 
Giessen Quartermaster Depot, U. 8. U 
partment of the Army, APO 169, c/o Po 
master, New York, N. Y. 

PAKorsky, Hprpert, Chemical Engine 
109 Parkville Ave., Brooklyn 30, N. Y. i 
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SiVARTING, JoHN RussELL, Test Engi- 
er, Grumman Aircraft Engineering 
_aprp., Bethpage, N. Y. For mail: 214 
salt Merrick Rd., Bellmore, N. Y. 
. i ae ae Dae vy ocuanical Engi- 
> fer, is evator Co., 260 Eleven 
“i yre., New York 1, N. Y. y 
ja, Francis F., Chemist, Cords Ltd., 
ipvision of Essex Wire Corp., 780 Fre- 
z ghuysen Ave., Newark 5, N. J. 
30N, J. Lypiu, Consulting Naval Archi- 
+ )ot, 145 Clifton St., Westfield, N. J. 
IERMANN, Eric K., Director, Service 


ibs., Titanium Pigment Corp., 99 Hud- 


Hn St., New York 13, N. Y. 
hern California District 


“LD, Joun J., Consulting Structural Engi- 
er, 405 Montgomery St., San Francisco 
Calif. 
MANN, M. R., Chief Engineer, Hersey 
‘yspection Bureau, 3405 Piedmont Ave., 
sghkland 11, Calif. 


1G) Valley District 


‘Quer, Atpert E., Chief Chemist, The 
‘hultless Rubber Co., Ashland, Ohio. 
<son, J. Harry, Supervising Metallur- 
‘1st, Battelle Memorial Inst., 505 King 
 \7e., Columbus 1, Ohio. 
‘HR, Grorce W., Metallurgist, E. I. du 
sont de Nemours and Co., Inc., Box 993, 
> narleston 24, W. Va. 
SENER, FRANK, JR., Chemical Engineer, 
“sfewart-Warner Corp., Southwind Div., 
‘1)14 Drover St., Indianapolis 7, Ind. [J] 
‘kn, THomas V., Chemist, Eli Lilly and 
i 740 S. Alabama St., Indianapolis, 


‘adelphia District 


BERNATIONAL ReEsSISTANCE Co., S. J. 
vein, Assistant Director of Research, 
: #1 N. Broad St., Philadelphia, Pa. 
S$oTte & Kogertine Co., Fred Boehm, 
_ hief Engineer, Twelfth and Thompson 
1% s., Philadelphia 22, Pa. 
ER, JACKSON, Chief Chemist, Fred Whit- 
er Co., Ridge Ave. and Scotts Lane, 
niladelphia 29, Pa. 
cK, WiiuiaM F., Jr., Technical Assist- 
‘it, American Society for Testing Mate- 
ls, 1916 Race St., Philadelphia 3, Pa. 
“or mail: 92 Elmwood Ave., Glenolden, 


WINDINETTI, JOHN R., Principal Design 
ethgineer, City of Philadelphia, 1103 City 
“all Annex, Philadelphia 7, Pa. 

SIWARTZ, JENNY, President, True-Test 
“nboratories, Inc., 20 S. Thirty-third St., 
)niladelphia 4, Pa. 

$>n, Lewis R., Jr., Industrial Engineer, 

9 E. Market St., York, Pa. 

tc, Francis D., General Manager, The 
/fructural Slate Co., Pen Argyl, Pa. 


Msburgh District 


Spr, Wittiam D., General Manager, 
foder Scientific Co., 719-721 Liberty 
!ive., Pittsburgh 22, Pa. 

Yrz, Witt1amM Rosert, Manager, Labora- 
“\ry Services, The Neville Co., Neville 


Island, Pittsburgh 25, Pa. 

PoweE.u, Davip Kennetu, General Man- 
ager, Union Spring and Manufacturing 
Co., Eighth St., New Kensington, Pa. 
AS mail: 656 Carl Ave., New Kensington, 

a. 

Sturrock, M. G., Manager, Technical Sec- 
tion, Koppers Co., Inc., Tar Products 
oe 1200 Koppers Bldg., Pittsburgh 19, 


WERNER, ALrrep A., Fort Wayne Corru- 
pried Paper Co., Box 113, McKees Rocks, 
a. 


St. Louis District 


ES eee) Chemical Engineer, 

awlings Manufacturing Co., 2307 L : 

St. Louis'3, Mo. char pie 

Witkn, J. Mrryin, General Manager of 
Sales, Laclede Steel Co., 1317 Arcade 
Bldg., St. Louis 1, Mo. 


Southern California District 


Barnes, Huau, District Engineer, Portland 
Cement Assn., 816 W. Fifth St., Los Ange- 
les 13, Calif. 

Buregss, Ricwarp E., Director of Control, 
Don Baxter, Inc., 1015 Grandview Ave., 
Glendale 1, Calif. 

Dickason, JoNMoRE, Vice-President and 
General Manager, Metal Control Labora- 
tories 1220 Maple Ave., Los Angeles 15, 

alif. 

Suaw, L. A., Chief Chemist, Shell Oil Co., 
Box 728, Wilmington, Calif. 


Washington (D. C.) District 


Coox, Gnorce §., Paint Technologist, Engi- 
neer Research and Development Labora- 
tory, Ft. Belvoir, Va. For Mail: 2869 S. 
Buchanan St., Arlington, Va. 

District or CoLumsBiA, DEPARTMENT OF 
InsPEcTION, Robert H. Davis, Director of 
Inspection, Room 100, District Bldg., 
Fourteenth and E Sts., N. W., Washing- 
ton, D.C. 

FALLIN, Epaar H., Jr., National Petroleum 
ne 958 Munsey Bldg., Washington 4, 


Lippy, Haroxtp C., Engineer of Bridges, 
Southern Railway Co., 713 W. Trade St., 
Charlotte 1, N.C. 

Smita, ARTHUR R., Chief, Construction 
Equipment Section, U. 8. Department of 
the Army, Research and Development 
Div., Washington 25, D. C. For mail: 
3601 Connecticut Ave., N. W., Washing- 
ton 8, D.C. 


Western New York-Ontario District 


Hicks, T., John Inglis Co., Ltd., 14 Strachan 
Ave., Toronto 1, Ont., Canada. 

Kane, Joun J., Research Engineer, The 
Standard Stoker Co., Inc., 1701 Gaskell 
Ave., Erie, Pa. 

Morreatu, Herpert W., Department Man- 
ager, Ausco Diy., General Aniline, Bing- 
hamton, N. Y. 


U. S. and Possessions 
American Cross-ArM, Inc., P. N. Coleman, 


President, Box 1255, Jacksonyiille 1, Fla. 
ATIONAL Mera AND SMELTING Co., C. 
A.C. Faiman, Jr., Chemist, Box 586, Fort 
Worth, Tex. 

SouTHEeRN Services, Inc., E. C. Gaston, 
Design Engineer, 600 N. Highteenth St., 
Birmingham, Ala. 

Apert, C. G., Technical Director, Edgar 
Brothers Co., McIntyre, Ga. 

Bovay, H. E., Jr., Owner, H. E. Bovay, Jr., 
Consulting Engineers, Esperson Bldg., 
Houston 2, Tex. 

Distrericu, CLarencrn W., Managing Di- 
rector, Southern Plywood Manufacturers 
Assn., 728 W. Peachtree St., N. W., At- 
lanta, Ga. 

Hayes, Revsen, Engineer of Bridges, South- 
ern Railway System, 101 N. Gay St., 
Knoxville 24, Tenn. 

Hirrie, Jean E., Materials Engineer, U. 8. 
Bureau of Reclamation, Denver Federal 
Center, Denver, Colo. 

Hucues, Bren H., President, Hughes Broth- 
ers, Inc., Seward, Nebr. 

Lewis, CuHarutes F., Metallurgical Engi- 
neer, Cook Heat Treating Co., 6233 Navi- 
gation Blvd., Houston 11, Tex. 

Louisiana, State or, DEPARTMENT oF PuB- 
tic Works, J. Lester White, Director, 
Eleventh Floor, State Capitol Bldg., 
Baton Rouge 4, La. 

Mercatre, Richarp Lewis, Development 
Engineer, Carbide and Carbon Chemicals 
Div., Union Carbide and Carbon Corp., 
Texas City, Tex. For mail: 1017 Ross 
Ave., LaMarque, Tex. 

Parrison, Burr O., Owner, Pattison’s 
Southwest Laboratories, Box 346, Harlin- 
gen, Tex. 

PrizsTMan, G. D., Manager, Supply and 
Transportation Dept., The Carter Oil Co., 
Box 120, Denver 1, Colo. 

Raver, Earte M., Consulting Hngineer, 
Rader Knappen Tippetts Engineering 
Co., 1615 DuPont Bldg., Miami 32, Fla. 

Scorr, Courtney D., Materials Engineer, 
Box 434, Los Alamos, N. Mex. 

Suivers, Frep A., Results Technician, Ala- 
bama Power Co., Gorgas Steam Plant, 
Gorgas, Ala. For mail: 1904 Euclid 
Ave., Jasper, Ala. [J] 

Wacner, Watter K., Engineer, Albu- 
querque Gravel Products Co., Box 1352, 
Albuquerque, N. Mex. For mail: 1233 
N. Vassar, Albuquerque, N. Mex. 

WASHBURN, C., JR., Chief Engineer, Electric 
and Water Dept., City of Jacksonville, 
Utilities Bldg., Ft. Laura St., Jacksonville, 
Fla. 


Other than U. S. Possessions 


INSTITUTO DE INVESTIGACIONES CIENTIFICAS 
S. A., Faustino Prado Garcia, Chief Engi- 
neer, 7A Ave., No. 182, Miramar, Havana, 
Cuba. 

Sreverts Kasetvyerk, Hans Olof Hansson, 
Chief Engineer, Sundbyberg, Sweden. 

ArpEuius, E., Production Engineer, A.-B. 
Scania-Vabis, Sodertalje, Sweden. 

BaRona DE LA O, FrepEeRico, Consultant on 
Cement and Concrete, Guanabana No. 
68, Nueva Sta. Maria, Mexico 16, D. F., 
Mexico. 
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Beau, G. P., Director of Research and De- 
velopment, International Waxes, Ltd., 
Agincourt, Ont., Canada. 

Bickiey, FRep Epwarp, Technician, Cana- 
dian General Electric Co., Ltd., 5781 
Notre Dame St., E., Montreal, P. Q., 
Canada. 

Campioni, C. E., Standard-Vacuum Pe- 
troleum Mij., Soengei Gerong, Palembang, 
Sumatra, Indonesia. 

Eine. TrcuniscHr HocuscHuLe BIs.io- 
Het Leonhardstrasse 33, Zurich, Switzer- 
and. 

Fox, Joun, Senior Partner, John Fox and 
Partners, Downbarton, Grand Ave., Hove 
3, Sussex, England. 

Ginpsson, Rotr, Jr., Purchasing Engineer, 
Nerliens kem-Tekn. A /S, Tollbodgt 32, 
Oslo, Norway. [J] 

Harte, MarGaret, Librarian, Monsanto 
Chemicals, Ltd., Ruabon, Wrexham, Den- 
bighshire, England. 

Hircutns, S. A. B., Technical Superintend- 
ent, Turner & Newall (Canada), Ltd., 
5600 Hochelaga St., Montreal, P. Q., 
Canada. For mail: Apt. 10, 5930 Cote 
des Neiges Rd., Montreal, P. O. Canada. 

InstiruTs FoR INDUSTRIAL RESEARCH AND 
SranparRps, Donald T. Flood, Research 
TEOeeT Glasnevin House, Dublin, Ire- 
and. 

JOHNSON, TED, Chief Engineer and Assistant 
Manager, Sociedad Argentina de Ingenieros 
Proyectistas, Gutierrez 414, Mendoza, 
Argentina. 

Kaysser, Frimpricn, Head of Library, 
Metallgesellschaft A. G., Frankfurt a.M., 
Reuterweg 14, Germany. 

MaGnet, Gustave, Professor, Laboratory of 
Reinforced Concrete, University of Gent, 
90 boulevard Albert, Gent, Belgium. 

Ruso, Ferien B., Chief Engineer, Erection 
and Architectural Div., General Glass 
Equipment Co., Atlantic County Trust 
Bldg., Atlantic City, N. J. For mail: 
Edificio Beira Mar., Apt. 3, Avenida Beira 
Mar No. 454, Rio de Janeiro, Brazil. 

Sratz, J. M. A., Technical Director, The 
Arborite Co., Ltd., 385 LaFleur Ave., 
Ville LaSalle, Montreal 32, P. Q., Canada. 

Victoria, State Huectriciry CoMMISsIoN 
or, The Secretary, 22-32 William St., 
Melbourne, Victoria, Australia. 

WILKINSON, J., The Yorkshire 
Works, Ltd., Leeds, England. 

ZoupNERS, N. G., Concrete Engineer, Mount 
Royal Paving and Supplies, Ltd., 6301 Park 
Ave., Montreal, P. Q., Canada. 

* [J] denotes Junior Member. 
+ [S] denotes Sustaining Member. 


Copper 


Society Appointments 


Announcement is made of the follow- 
ing appointments: 


A. L. Prnnimman, Consolidated Gas, 
Electric Light and Power Co. of Balti- 


more, to replace ALEXANDER BAILeEy, 
Commonwealth Edison Co., on the Joint 
Committee on Effect of Temperature on 
the Properties of Metals. 

C. H. Ross, National Lead Co., suc- 
ceeding F. M. Farmur, as second repre- 
sentative on the ASA Standards Council. 

A. E. Misr, Sinclair Refining Co., 
to the Administrative Committee on 
Standards, succeeding J. L. Miner, de- 
ceased. 

Myron Park Davis, Otis Elevator 
Co., for another term of two years on the 
ASA Safety Code Correlating Committee. 

J. S. Perrrsone of the A.S.T.M. Staff 
as alternate A.S.T.M. representative on 
the Inter-Society Corrosion Committee of 
N.A.C.E., succeeding C.S. Coin, de- 
ceased. 

U. C. Lat and Peter DreCicco, Ashe- 
ville-Schoonmaker Mica Co., Inc., as 
American representatives to the meeting 
of the ISO Technical Committee 56 on 
Mica held in Delhi on January 16. 

F. E. Vanpavesr, The East Ohio Gas 
Co., to the American Assn. Gas Chemical 
Section, succeeding V. J. ALTreRI, deceased. 


NECROLOGY 


Irvin 8. Baperr, Eastern Representa- 
tive, Metropolitan Paving Brick Co., 
Canton, Ohio; residence, 742 Ostrom Ave., 
Syracuse, N. Y. (March 4, 1950). Personal 
member since 1943 and representative of 
Paving Brick Institute (Washington, 
D. C.) membership since 1947. Repre- 
sentative of Paving Brick Institute (for- 
merly National Paving Brick Assn.) on 
Committee C-15 on Manufactured Ma- 
sonry Units, 1948-1949; on Committee 
D-4 on Road and Paving Materials since 
July, 1948; and on A.S.A. Sectional Com- 
mittee A-37 on Road and Paving Materials 
since April, 1948. 

Conyers B. Fincxet, Retired Textile 
Expert, J. H. Lane & Co., New York, 
Nee Ye residence, Montclair, N. J. 
(December 24, 1949). Representative of 
J. H. Lane & Co. membership from 1915 
to 1927, and personal member from 1928 
until his retirement in 1946. A long-time, 
active member of the Society, Mr. Finckel 
was one of the original thirteen members 
of Committee D-13 on Textile Materials, 


} 
his affiliation with that group being ¢ 
tinuous from its organization in 1915; : 
had been made an Honorary Membet 
the Textile Committee in 1947. 


A. M. Fuuron, Vice-President, No 
ern Malleable Iron Co., St. Paul, 
(February 15, 1950). Member since 
and member of Committee A-7 on MW 
leable-Iron Castings during his é 
Society affiliation, serving on practi 
all of its subcommittees. 


Emit GatrumMann, President, Gathn 
Engineering Co., Baltimore, Md. 
ber since 1914. 

H. W. Gutuerr, Chief Technical 4 
viser, Battelle Memorial Institute, Co 
bus, Ohio (March 3, 1950). (See arti 
on adjacent page.) 

F. A. Hartman, Vice-President, Pre 
texol Corp., Kenilworth, N. J. (Novembi 
1, 1949). Representative of Protexi 
Corp. membership since 1943, and rep 
sentative of the Corporation on Comm 
tee D-7 on Wood since 1948, and on Com 
mittee H-5 on Fire Tests of Materials a 
Construction since 1945. 


W. W. Knicut, President, Roth Ru 
ber Co., Cicero, Ill. Gane 1, 194 
Representative of company membelgil 
since 1947. ] 


GeraLp T. Kurrz, Manager, Manufafi 
turing Research, Research Div., Hin 
Paraffine Cos., Inc., Emeryville, Calif 
(March 10, 1950). Representative Me 
Paraffine Cos.’ membership since 1948. , f 


JoznL Laceravist, Director, Chemiciiy, 
Laboratory, Sieverts Kabelverk, Sundbilfy , 
berg, Sweden (August 16, 1949). Memb 
since 1947. J 


“P. W. Lyon, Manager, Market 
search, Wheeling Steel Corp., Wheel 
W. Va. Member since 1944. 


Rapa W. Mass, Bridge Engineer, T 
Nashville, Chattanooga & St. Louis 
way, Nashville, Tenn. (June 10, 1944 
Member since 1944. Th 


Hartey A. Netson, Assistant “ff 
General Manager, Technical Dept., Ney 
Jersey Zinc Co. (of Pa.), Palmerton, PF. 
(March 21, 1950). Representative of F 
company on Committee D-1 on Paint sin: 
1922, serving on the Advisory and mami, 
other subcommittees; also Special A/ 
viser of Subcommittee on Conditionin 


To the A.S.T.M. Committee on Membership, 1916 Race St., Philadelphia 5, Pa. 


Gentlemen: 


Please send information on membership to the company or individual indicated below 


This company (or individual) interested in the following subjects: 


petroleum, steel, non-ferrous, etc.,) 


Date 


Signed 
Address 


A SUM? BU EataN 


(indicate field of activity, that i 


April 198 


ls 


‘ia(Weathering of Committee E-1 on 
‘gods of Testing, and Consulting 
\Qyper of Subcommittee on Accelerated 
“jon Roofing Materials of Committee 
pn Bituminous Waterproofing and 
‘mg Materials; also special repre- 
)Stive of D-1 on other committees, and 
Mipentative of A.S.T.M. on the Joint 
Y.P.C.-A.S.T.M. Committee on Paint, 
jsh, and Lacquer, serving for two 
as Chairman of the last-named 
| situ1aM B. Price, Director of Research 
Wired), Scovill Manufacturing Co., 
Wrbury, Conn. (February 7, 1950), 
y4ber since 1913, Member of Execu- 
“<a ommittee 1926-1928, and elected 
‘M@onorary Membership in the Society 
948. Member for many years of 
“fnittees B-2 on Non-Ferrous Metals 
vatAlloys, B-3 on Corrosion of Non- 
pus Metals and Alloys, B-5 on Copper 
“@ Copper Alloys, B-8 on Electrode- 
4%ed Metallic Coatings, D-2 on Pe- 
m Products and Lubricants, E-2 on 
ion Spectroscopy, and E-4 on Metal- 
ephy. 
feRLE Ranpatx, Randall and Sons, 
Weley, Calif. (March 17, 1950). Mem- 
nce 1944. 


R. Putnam, Director of Engineering, 
@jed States Time Corp., Waterbury, 
Representative of company mem- 

up since 1942. 


if 


THARLES E. ScHiey, President, Phila- 
‘hia Bronze and Brass Corp., Phila- 

hia, Pa. (December 9, 1949). Member 
G6 1924. 


M. Serrum, Phillips Petroleum Co., 
ilesville, Okla.. Representative of his 
Mpany since 1948 on Section on Classi- 
ion and Nomenclature of Technical 
amittee on Tractor Fuels of Committee 
on Petroleum Products and Lubri- 


Ss. 


MM. Toman, Research Director, 
Yson and Co., Inc., Chicago, Il. (April 
#1949). Member since 1936. 


ii ace W. Gillett 


| Dr. H. W. GiietT, 66, former 
Actor of Battelle Institute, died from a 
rt attack on March 3, 1950, near 
j holasville, Ky. One of the world’s fore- 
¥:t metal scientists and a one-time associ- 
? of Thomas Edison, Dr. Gillett suffered 
attack in a tourist camp while returning 
(na hunting trip in Florida and Georgia. 
ile was responsible for the technical or- 
j ization of Battelle Institute and served 
sits first director from 1929 to 1934. 
| was the inventor of numerous metal- 
}zical processes and author of scores of 
ks and articles on scientific subjects. 
} was also the first editorial director 
Metals and Alloys magazine. At the 
jie of his death, Dr. Gillett was serving 
+a technical consultant to Battelle, 
lring retired as chief technical adviser 
the Institute in early 1949. ; 
Dr. Gillett was a member of the Ameri- 
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can Institute of Mining and Metallurgical 
Engineers, the American Society for 
Metals, the American Society for Testing 
Materials, the American Foundrymen’s 
Society, the Electrochemical Society, the 
British Iron and Steel Institute, the Brit- 
ish Institute of Metals, the American 
Chemical Society, and Sigma Xi and Alpha 
Chi Sigma honor societies. Some of his 
professional honors included: AFA Medal- 
ist, Henry Marion Howe Memorial Lec- 
turer (A.I.M.E.), and Fifth Edward 
Williams Lecturer (Institute of British 
Foundrymen). 

In A.S.T.M. where he had held member- 
ship for over 25 years he served on several 


technical committees and contributed 
freely of his knowledge and experience. 
Probably his outstanding service to 
A.S.T.M. took the form of numerous tech- 
nical papers, reports, and special bibliog- 
raphies. The Proceedings and other tech- 
nical publications of the Society incorpo- 
rate many examples of his facility for con- 
tributing information in a unique and ef- 
fective manner. He was called upon to 
edit or to prepare numerous special re- 
ports. In his death the Society loses a 
long-time member who did much to ad- 
vance its work, to enhance the interest in 
the Society’s publications and who leaves 
a host of friends. 


Notes on Laboratory Supplies 


Catalogs and Literature; Notes on New or Improved Apparatus 


This information is based on literature and statements from apparatus manufacturers 
and laboratory supply houses. 


Catalogs and Literature 


The Baldwin Locomotive Works, Test- 
ing Equipment Department, Philadelphia 
42, Pa. Bulletin 305 gives full details on 
the Baldwin-Tate-Emery PTE testing 
machine having ranges from 0-2 lb. full 
scale to 5000 lb. capacity. The bulletin 
illustrates the loading system internally as 
well as externally giving an explanation of 
operation, details on ranges, accuracy, new 
features, specifications, and accessories 
such as grips, strain followers, and re- 
corders. Four pages, 83 by 11 in. 

Also, Bulletin 308, describes and illus- 
trates new Baldwin portable hydraulic 
weighing system components for varied 
applications in industrial plants and test- 
ing laboratories. They include Emery 
hydraulic cells ranging in capacity from 
1000 to 100,000 lb. capacity for compres- 
sion and tension loads; and crane scales 
and portable cells with integral Hmery 
bourdon-type indicators. Separate indi- 
cators of both bourdon type and highly 
sensitive and accurate Baldwin-Tate- 
Emery type are included. The bulletin 
also covers hydraulic lifting jacks and 
hand pumps for use with compression type 
load cells. 20 pages, 83 by 11 in. 


Boder Scientific Co., 719-721 Liberty 
Ave., Pittsburgh 22, Pa. A four-page 
folder (Catalog Section B-4912 describing 
Lindberg “H-F”’ combustion for the igni- 
tion of samples in carbon and sulfur deter- 
minations. The “H-F” unit comprises a 
short vertical glass combustion tube sur- 
rounded by an air-cooled coil to which 
high-frequency energy is supplied by a 
vacuum tube oscillator. The conven- 
tional boat is replaced by a high refractory 
“Cupelet” developed to withstand the 
thermal shock produced during the com- 
bustion cycle. Oxygen is introduced 
through integral piping. The use of rub- 
ber tubing has been eliminated and flow is 
regulated by control valves situated on the 
front panel. The Unit is designed for 
granular samples, or for borings and turn- 
ings normally employed in carbon and sul- 
fur determinations. However, solid sam- 
ples have been successfully fused, and 


satisfactory determinations have been per- 
formed en total carbon of cast irons as well 
as various alloy steels. 


The Gaertner Scientific Corp., 1201 
Wrightwood Ave., Chicago 14, Ill. Bulle- 
tin 165-50, Precision Spectrometer L124, 
describes and illustrates a new model 
divided circle spectrometer reading to 1 
second of arc. The instrument is used 
principally for precise determinations of 
refractive indices and dispersion, and for 
measurement of prism and wedge angles. 
A camera attachment, polarizing attach- 
ment, Babinet soleil compensator, and 
infrared attachment are offered as acces- 
sories. Four pages. 

Also, Bulletin 181-49, Coordinate Com- 
parator M1225-37, describes and_ illus- 
trates a comparator intended for measur- 
ing star photographs, spectrograms, X-ray 
plates, charged particle tracks, and any 
similar records made on 3} by 4;-in. photo- 
graphic plates. Measurements are made 
with a moderate power microscope 
mounted in a micrometer slide having a 
range of 100 mm. and reading to 0.01 mm. 
Transverse motion of stage by rack and 
pinion can be read to 0.05 mm. and 360 
rotations of the stage provide means for 
measuring with micrometer slide along any 
axis, as in polar coordinates. Two pages. 

Also, Gaertner’s Bulietin 174-50 de- 
scribes and illustrates the Precision Optical 
Bench Assembly—a lens testing bench. 
The assembly consists of a collimating sys- 
tem with light source, targets and filters, a 
nodal slide, and a viewing microscope, all 
mounted on a lathe bed-type bench. 
Each component is described in detail. A 
foucault knife-edge attachment, available 
as an accessory, 1s also described. Four 
pages, 83 by 11 in. 


The Emil Greiner Co., 20-26 N. Moore 
St., New York 18, N. Y. A four-page 
folder entitled ‘“New and Better Labora- 
tory Equipment with Trigger Thermo 
Control” describes and illustrates electric 
utility laboratory ovens, including OV-12, 
OY-8, and OV-18. 


E. Machlett & Son, 220 Hast 28rd St., 
New York 10, N. Y. This 80-page cata- 
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logue entitled ‘Machlett Laboratory 
Chemicals and Reagents” includes a repre- 
sentative listing of chemicals, reagents, 
biological stains and solutions as well as 
other preparations in general demand. 
‘The contents include data on Laboratory 
Chemicals, Volumetric Solutions, Buffer 
Solutions, Indicator Solutions, Crystalline 
pH Indicators, Staining Solutions, Copper 
Sulfate Standards, Biological Stains, Prep- 
arations for Clinical Procedures, pH Test 
Papers, Pfanstiehl Rare Sugars and Amino 
Acids, and Difco Dehydrated Culture 
Media. Illustrated, 83 by 11 in. 


E. H. Sargent & Co., 4647 W. Foster 
Ave., Chicago 30, Ill. “Scientific Ap- 
paratus and Methods” (Including Latest 
Catalog Revisions)—Vol. 3 (Winter), 
1949-1950—includes in its Section I on 
Scientific Methods articles on ‘The 
Polarography of Tin,” “High-Frequency 
Chemical Analysis,” and a picture story of 
Sargent’s new plant. Section II, Scien- 
tific Apparatus, cover new, reinstated and 
discontinued items, and changes in speci- 
fications. 


The Superior Electric Co., Bristol, Conn. 
A twelve-page bulletin, No. 749, ‘“Power- 
stat Light Dimming Equipment,” 83 by 
1l1-in. size. The bulletin is complete with 
photographs, circuit diagrams, outline 
dimensions and descriptive material, and 
displays Powerstat Dimmers from the 
small, 1000-watt manually operated single 
unit through the heavy-duty motor-driven 
unit with an output up to 30,000 watts. 
The bulletin opens with a discussion on the 
creation of “‘atmosphere” through the 
dimming, brightening, and blending of 
light. There is included a chart giving 
Powerstat Dimmer electrical ratings, 
approximate dimensions, and weights and 
other information. 


Instrument Notes 


New Coating-Thickness Gage—Ameri- 
can Instrument Co., Inc., Silver Spring, 
Md. A new special-purpose Magne-Gage 
for measuring the thickness of nickel coat- 
ings on iron or steel in the range of 0.001 
to 0.0045 in., by magnetic means, without 
injuring the coating or base metal, is an- 
nounced. This thickness range is beyond 
that of the standard Magne-Gage (which 
measures thickness of nickel coatings on 
iron or steel from 0 to 0.002 in.) and cannot 
be supplied on Magne-Gages having other 
calibrations. 


Humidity-Temperature Test Apparatus 
with Program Control—American Instru- 
ment Co.,Inc. Precisely controlled varia- 
tions of humidity and temperature can be 
repeated periodically by means of a new 
versatile test apparatus recently an- 
nounced. Standard apparatus provides 
three humidity-temperature program 
schedules. The apparatus consists of a test 
chamber, an airconditioning unit, and a 
special control system. 


Titration pH Test Unit—Central Scien- 
tific Co., 1700 Irving Park Road, Chicago 
13, Ill. This Unit is for fast titration, 
control of neutralizations, oxidation-re- 
duction reactions and precipitations, and 
pH measurements. It is used for the 
determination of manganese in iron and 
steel, electrometric measurement of pH 
values of aqueous or partly nonaqueous 
solutions, tests for acid and base numbers 
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of petroleum products; sampling and 
chemical analysis of inorganic alkaline 
detergents, tests for dissolved oxygen in 
industrial waters, and the saponification 
number of petroleum products. It is also 
suggested for use in ferrous analyses, and 
for the determination of arsenic, chro- 
mium, copper, manganese, nickel, nitrogen, 
phosphorus, selenium, sulfur, tin, and 
vanadium. 


Instru-Mount—a Vibration Damping 
Instrument Mount—Eberbach & Son Co., 
Ann Arbor, Mich. This is a vibration 
damping, nonmagnetic base upon which 
the user can mount delicate mechanical, 
optical, or electrical instruments. It is 
stated that the Instru-Mount protects 
them from vibrations with frequencies as 
low as 10 cycles per second. 


Hunter Goniophotometer—Henry A. 
Gardner Laboratory, Inc., 4723 Elm St., 
Bethesda 14, Md. This instrument is 
used to measure the manner in which flat 
specimens reflect and transmit light with 
changing directions of illumination and 
view. It consists of a stationary photo- 
cell which receives light (through a colored 
filter if desired), a specimen table which 
may be rotated to place the specimen in 
any desired attitude with respect to the 
photocell, and an illuminating arm with 
light source for directing a beam of light 
onto the specimen from any desired direc- 
tion. In the field of light transmission, 
the apparatus may be used for detailed 
measurement of turbidity, translucence, 
and the haze of specimens due to light 
scattering. 


New Design of Powerstat Variable 
Transformer Type 116 and 216—The 
Superior Electric Co., Bristol, Conn. The 
new design is not a “face-lifting”’ operation, 
although a streamlined appearance has 
resulted. All improvements have been 
made within the old standard mounting 
dimensions to conform to existing panel 
layouts. Ratings of Types 116 and 216 
remain the same. Type 116 operates 
from a 115-volt, 50/60-cycle source to 
deliver 0-135 volts, 7.5 amperes output. 
Type 216 has an output of 0-270 volts, 3.0 
amperes from 230 volts, 50/60 cycles, 1 
phase. The new design incorporates fea- 
tures which make the entire unit more 
rugged, protecting it against the abuses of 
constant use and rough shipping treat- 
ment. 


The Varicell—The Superior Electric Co. 
This provides a stabilized and regulated 
source of variable d.-c. voltage from a.-c. 
power lines. It operates from a 95 to 
135-volt, 60-cycle, single-phase alternat- 
ing-current line; delivers a direct-current 
output that is variable from 0 to 30 volts. 
The allowable output current available at 
any voltage setting is 15 amperes. The 
unit was developed to meet the demand 
for a single piece of equipment that would 
provide stabilized and regulated variable 
d.-e. voltage from a.-c. power lines. 


Mercury Thermal System for High- 
Temperature Applications—Taylor Instru- 
ment Cos., Rochester 1, N. Y. This new 
Mercury Thermal System provides simple, 
dependable, and less expensive means of 
measurement and control of temperatures 
above the conventional 1000 F. indication. 
Such applications as gas-fired ovens, 
annealing ovens, high-temperature blanch- 
ers, Measurement of exhaust gases, and 
others can be accurately served with this 
new measuring system. Outstanding fea- 


tures include a newly developed Bourdoy 5 
Type Spring, Type 347 stainless steel themh\ 


mal element, compensation for varyin): 


a 
case and ambient temperatures, and unji) 


formly graduated charts. 


Strain Indicator—The Baldwin Locomoa) 


tive Works, Philadelphia 42, Pa. A new 
Type “L’ portable, battery-powerer 
strain indicator for use with SR-4 bon ded 

resistance wire strain gages is a refinemen’ 
of Baldwin’s Type “K” instrument wit 

several new features. Four improvement 

have been made in this direct reading inj) 
strument. First, the ten “thousan ds 
steps are increased from 1000 to 2002" 
microinches per in. per step, giving a total! 
of 20,000 microinches per in. . Second, thitp 
range extender has been increased from aj. 
approximate 10,000 microinches to a mon, 
exact 20,000 microinches with an accuracy 
within +50 microinches. This change ex 1 
tends the balancing range of the instruthy 
ment to +380,000 microinches, which jf, 
broad enough to cover all practical appli 
cations of SR-4 strain gages. Third, thift! 
new model can be used with a Wheatstomli 
bridge circuit without modifying the iy) 
ternal circuit. The fourth change is proj, 
vision of an oscilloscope connector jack fdiP 
applications in rephasing problems soma 

times encountered when using extremelé 

long leads between SR-4 strain gages anh 

the instrument. The instrument is dé 

signed and calibrated for 120-ohm gagg 

with gage factors of 1.77 to 2.20. ‘2 


y 


Amsler High Frequency Vibrophofe+ 
Adolph I. Buehler, 228 N. La Salle St 
Chicago 1, Ill. This Vibrophore serve 
for determining the resistance to repeateiiE 
tension, compression, alternate tension aif 
compression, shearing, transverse ¢ 
torsion stresses of material such as steeqit 
light metal, plastics, ceramics, etc., or fe) 
determining the effect of dynamic forces G 
structural elements such as riveted «| 
welded joints, threaded sections, wires i 
ropes and pre-stressed concrete, as well ji 
for the quantitative determination of 
damping capacity of materials. The ai) 
dition of an electric furnace or cold cham 
ber enables tensile and compression tes 
at elevated or subnormal temperatures = 
be made. The machine operates on th 
resonance principle, the number of cyeli 
coinciding always with the natural fri 
quency of the vibrating elements. Ti 
magnitude of the natural frequency @ 
pends on the size and elasticity of tl 
specimen and on the weight of the oscilla! 
ing masses and can be changed cov 
veniently within wide limits by adding 4 
removing weight disks, thus altering t 
main mass. The operator, however, 
not bound to adhere to one definite size ¢ 
specimen. The force in action is measur 
by an optical dynamometer. The calibri 
tion of the machine remains constant, b! 
can be checked at any time desired, inj 
simple manner. 


Dyna-Cath—Eberbach and Sons 4, 
Ann Arbor, Mich. This instrument is 

ful for determining aluminum in steel ai/ 
in zine-base alloys; zirconium in iron aif 
steel; and uranium, alkaline earths, aul 
alkali metals in alloys of iron, copp#/ 
nickel, chromium, zinc, molybdenum, 4% 
other metals. It employs the mercut 
cathode principle for separating interferi 
metals. Its magnetic circuit causes raft 
countercurrent stirring at the mercut 
electrolyte interface, continuous cleanil) 
of the mercury surface, and minimum rt’ 
olution of the deposited metals. 
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1 importance of test- 
he electrical resistance of materials 


y conditions has been long recog- 
and covered by A.S.T.M. specifica- 
and methods.2 While the basic 


ratory basis in limited volume is 
nably satisfactory, a need has 
ed for better methods and facilities 


ay obtained by means of solutions of 
®erin, salts, or sulfuric acid. Such 
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Fig. 1.—Humidity Cabinet. 


ITE.—DISCUSSION OF THIS PAPER IS 
ITED, either for publication or for the atten- 
.of the author. Address all communications 
\.S.T.M. Headquarters, 1916 Race St., Phila- 
\ohia 3, Pa. 
? Engineer, 
rks, Kearny, N. J. ’ 
{Standard Methods of Test for Insulation Re- 
jance of Electrical Insulating Materials (D 257— 
and Tentative Methods of Conditioning 
stics and Electrical Insulating Materials for 
ting (D 618 —47 T). 1949 Book of A.S.T.M. 
indards, Part 6, p. 465. 4 ; 
+ Tentative Recommended Practice for Main- 
aing Constant Relative Humidity by Means of 
ueous Solutions (D 1041 - 49 T), 1949 Book of 
‘.T.M. Standards, Part 6, p. 768. 


Western Electric Co., Kearny 
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By A. T. Chapman’ 
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uipment for the Determination of Insulation Resistance at 


High Relative Humidities 


Humidity sensing element 
in top of cabinet 


Strip heater located 
around periphery of 
inside walls near 


bottom of chamber 
—_—_—>_ 
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Blower ducts are located 
diagonally across the 
sides of the work chamber 
from bottom to top 


Thermoregulator 
located at fan 
suction 


Adjustable vent for 
bleeding off a smal! 
amount of cabinet air 


Control Box 


Blower Fan 


Adjustable entrance 
in bottom of cham- 
ber for water vapor 


Fig. 2.—View Looking Down into the Work Chamber with Cover Removed. 


solutions are troublesome to adjust, 
maintain, and handle. They tend to 
creep, corrode the test equipment, may 
contaminate the samples, and uniess 
used under carefully controlled condi- 
tions may give undetected, large errors 
in humidity. A straightforward eiectro- 
mechanical’ means of obtaining, con- 
trolling, and recording the humidity is 
desirable for routine testing. 

Even though a statistical sampling 
scheme is employed, production testing 
requires equipment capable of handling a 
large number of samples. This gives 
rise to the problem of making connec- 
tions two at a time from a large number 
of terminals inside the humidity cabinet 
to two terminals of a test set outside the 
cabinet. The arrangement of a large 
number of lead wires within the cabinet 
offers mechanical design problems to 
minimize load and unload time. The 
necessity of bringing a large number of 
highly insulated leads through the cabi- 
net wall complicates the provision of an 
adequate guard circuit which is required 
to overcome electrical leakage. 

Recently it became necessary to pro- 
vide new equipment in the Materials 
Testing Laboratory at the Western 
Electric Co., Kearny Works, to replace 
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test chambers which had become, overja 
period of years, badly corroded and 
contaminated with the solutions used 
for controlling humidity. It was felt 
that the cost of operation and main- 
tenance and the uncertain results ob- 
tained with the commonly used type of 
equipment justified a new approach to 
design. 


APPARATUS 
Humidity Cabinet: 

The Standard American Instrument 
Co. No. 5-3720  precision-controlled 
humidity cabinet was selected as having 
the desired physical qualifications. The 
cabinet, which is shown in Fig. 1, has 
outside dimensions of 36 in, high by 35 
in. wide by 34 in. deep and inside di- 
mensions of 24 by 24 by 24 in. In order 
to ensure the desired precision of better 
than 0.5 per cent relative humidity, a 
Walton Laboratories Model N centrifu- 
gal humidifier replaced the standard 
steam generator. 

The humidifier consists of a water 
reservoir, an atomizing head, and a 
vapor distributing dome. A constant 
level of distilled water in the reservoir 
is maintained by a float valve. The 
atomizing head is an assembly of a verti- 
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cal shaft motor with hollow tube shaft 
extension having an impeller cap cover- 
ing the open end. For normal opera- 
tion, the impeller cap is approximately 
one inch below the level of water in the 
reservoir. 

Rotation causes the cap to lift water 
through the hollow tube to an elevation 
opposite the top surface of a flat disk 
which is spinning on the motor shaft. 
Water passes through the tube wall to 
the top surface of the disk and centrif- 
ugal action throws water from the periph- 
ery of the disk through a stationary 
comb which surrounds the disk. 

Impact causes atomization and a fan 
under the disks draws air through the 
unit to create a slight pressure inside of 
the vapor distributing dome. This 
pressure then introduces atomized water 
into the cabinet through a short duct 
which is controlled by a butterfly valve. 

As shown in Fig. 2, the air circulation 
is maintained across the working space 
of the cabinet by two ducts, one on the 
right and one on the left inside wall, each 
equipped with a small blower type circu- 
lating fan which serves to distribute the 
humidified air throughout the cabinet. 
Two small adjustable ventilators, one on 
the front and one on the left side, are 
provided to relieve the slight air pres- 
sure developed by the humidifier. The 
resultant flow of air, although very small 
is essential to keep the temperature and 
humidity controls operating in short- 
time intervals which in turn is necessary 
to assure precise humidity control. 
Humidity is controlled by an Aminco 
Type H-2 humidity sensing element 
located in the upper rear of the cabinet. 
The sensing element starts and stops the 
operation of the humidifier through the 
Brown type No. 4-3866 Controller Re- 
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Fig. 3.—Switch and General Use Fixtures for Testing per A.S.T.M. D-257. 


corder which also provides a continuous 
record of the humidity. 

Temperature is controlled by an 
Aminco bimetal thermo-regulator which 
operates an enclosed 350-w. heater 
located around the periphery of the in- 
side walls. No refrigeration is provided 
because all tests currently specified are 
well above ambient temperature. 


INDICATING — 
MECHANISM 


a ll 
readily detachable phosphor bronzeyj, 
spring clips. Electrical grade polysy, 
styrene is used for the insulating details), f 
Spare strips are available for loading new, 
specimens. The fixtures are designed falt, 
be quickly and easily mounted and rey, 
moved from the switch frame by slotgijy 


and wing nuts. lh! 


| 
pl 


Selector Switch: 


In order to mount the test fixtures andi!’ 
make connections to each test position!!! 
rapidly, a selector switch shown fastened:?) 
on the cabinet cover in Fig. 3 was de}! 
signed. The switch comprises two dodei! 
cagonal plates 113 in. wide separated b y 
four supports. Twelve fixtures which 
hold the test specimens are mounted: 
vertically on these plates. A screw witht! 
a 1}-in. pitch runs through the center! 
of the plates and carries the contactou/l 
arm. This arm is rotated by two tigi! 
rods, and the whole mechanism igip! 
actuated by a dial externally mounted 
on the cabinet cover. As the dial isi 
rotated, the two contact points deseribéj | 
a helical path and successively make 
contact with the 108 pairs of test ters) s 
minals. An index on the dial shows not@i! 
only which strip but also which position! 
on the strip is under test to avoid anyji 
errors in the recording of data. i 

Electrical connections are made to thei 
two springs on the contactor arm 


the 
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GUARD LEAD (GND) i 


TEST LEAD NO.2 ye 
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Fixtures: 


Two types of general use fixtures 
which conform to A.S.T.M. Method 
D 257? are shown separately and 
mounted on the selector switch in Fig. 3. 
The fixtures are made from 1} by 173- 
in. aluminum channels. Specimens are 
mounted on one type with nuts and 
washers and on the other type with 
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CONCENTRIC 
SLIP RINGS 


FIXTURE 


ZZ |\NSULATING MATERIAL 
ALL OTHER PARTS METAL 


FOR TESTING 1; 


Fig. 4.—Schematic Diagram of Switch Showing Test and Guard | 
Circuits. 


through the tie rods which are insulate 
from the remainder of the assembly by§ 
polystyrene bushings. Springs on top 0/4 
the tie rods connect with two slip ring} 
which in turn are connected to a coaxial. 
jack located to the rear of the dial o1 
the cabinet cover. 

The switch and sample holders ar 
designed so that the test leads are comi 
pletely shielded by a guard circuit ti 
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imize extraneous leakage currents. 
I this switch, when exposed to 90 per 
i relative humidity, the leakage re- 
| 


wiance between the two test leads is 
"t jater than 400,000 megohms and be- 
e Pen either test lead and the guard 
Hf puit is in the order of 30,000 megohms. 
details of the switch except the spring 
8h tacts, tie rods, slip rings, and jack 
g m nals are grounded and connected to 
a guard circuit. The two slip rings 
‘@) mounted on the grounded cover by 
“Wiystyrene stand-off insulators. The 


: 


asized in A.S.T.M. Method D 257.2 
sure 4 schematically shows the switch 
+¢h test and guard circuits. 


t the jack to the test instrument 
ch for routine tests is a Freed Meg- 
mmeter Type 1620. For referee 


the balanced 
vanometer circuit using a standard 
sistance shown in Fig. 7 of A.S.T.M. 
ethod D 257? is used. 

{To facilitate loading and unloading 
fe fixtures from the switch, a pneu- 
watically operated hoist is provided 
hich is controlled by a two-way air 
Ive located at the upper right-hand 


“itch to four positions maintained by a 
Il catch. In the lowered position, 
tack in the cable permits releasing the 
bight of the fully loaded switch which 
‘ds in keeping the cover well seated 
‘nring test operations, a necessary pre- 
Jution in maintaining close humidity 


%= The use of the foregoing switch elimi- 
ites the need for preparing a large 


4ourses in Appearance Measurement 


Tue Henry A. Gardner 
Yaboratory, Inc., is planning to repeat, 
1950, its educational course on appear- 
‘ice measurement. This course is given 
4; its Bethesda, Md., plant by Richard 8. 
j}unter and other members of the labora- 
‘pry staff. Last year’s program has been 
jnlarged with new lectures. Laboratory 
cilities for work by students have been 
jilarged with completion of a new colori- 
hetric goniophotometer and other ap- 
Jaratus. 

} The course considers appearance from 
jae point of view of its physical causes, 
(s psychological appreciation, and its 
isychophysical measurement. The course 
fs; educational, not promotional. It is 
atended for workers in fields which vary 
rom manufacture to home economics 
nd plant breeding, and some of the ma- 
erials dealt with are protective coatings, 
jlastics, ceramics, rubber textiles, and 
oods. There are ten lectures during the 
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number of electrical connections be- 
tween the test strips and a terminal 
panel built into the side of the cabinet 
which was the previous practice. Like- 
wise, it substantially reduces the time 
required to make external connections to 
the test set. 


PROCEDURE 


To determine the capability of the 
foregoing equipment, tests were made on 
the cabinet with switch both inside and 
outside an air-conditioned room. 

Humidity was determined in six 
positions in the cabinet by slowly with- 
drawing 9 liters of air through a weighed 
drying tube and computing humidity 
from the gain in weight. A parallel 
check was made by moving a spare cali- 
brated Aminco sensing element to the 
same location from where the air was 
being withdrawn. Temperature was 
measured by calibrated copper-con- 
stantin thermocouples located in the six 
positions. While the cabinet was 
located in an air-conditioned room held 
at 72 + 2 F. and 45 + 2 per cent rela- 
tive humidity, the cabinet conditions 
were maintained throughout all six 
positions to 90 + 0.2 per cent relative 
humidity at 87.0 + 0.1 F. While 
located in a non-air-conditioned room 
with temperatures varying from 75 += 
5 F. and humidity, from 50 + 10 per cent 
relative humidity, the cabinet main- 
tained 90 + 0.5 per cent relative hu- 
midity at 87.0 = 0.2 F. There is an 
ample margin between cabinet per- 
formance and the A.8.T.M. referee 
limits of 90 += 1 per cent relative 
humidity and 95 + 2 F. 

Ease of bringing the cabinet to the de- 
sired humidity conditions is worthy of 


five-day course (Monday through Friday), 
six dealing with appearance and its scales 
of measurement, four with instruments 
used to measure appearance, their design, 
operation, and maintenance. 

Registration fee is $25 to cover lunches 
and part of the cost of materials used in 
the course; at least two courses will be 
given between February 1 and May 31. 

Interested persons should write to 
Henry A. Gardner Laboratory, Inc., 
4723 Elm St., Bethesda 14, Md. 


Mechanical Properties of Plastics— 


M.1L.T. 


Prastres and their mechani- 
cal properties as viewed from the stand- 
point of research, engineering, and archi- 
tecture will be the subject of a 3-day con- 
ference at the Massachusetts Institute of 
Technology on June 20, 21, and 22, 1950. 

Sponsored by the M.I.T. Plastics Com- 
mittee, the program will provide an oppor- 
tunity for those interested in but not 
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note. Starting from ambient conditions, 
on the average, ten to fifteen minutes 
are required before the 90 per cent rela- 
tive humidity 87 F. conditions are at- 
tained. After unloading and reloading, 
these conditions are achieved in six 
minutes. A spare cover is placed on the 
cabinet during the loading operation. 

Another condition which has been 
attained with the same rapidity is 95 + 
0.5 per cent relative humidity and 104 + 
0.2 F. In the latter case, however, 
auxiliary heating has to be provided to 
the humidifier to prevent the water 
spray from condensing on the surfaces of 
the cabinet walls. 

Already the cabinets and switches have 
been found to be serviceable for testing a 
variety of electrical apparatus under 
high humidity conditions. One cabinet 
is regularly used for preconditioning 
samples prior to performing cold flow 
deformation tests per A.S.T.M. Method 
D 621.4 
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of Plastics Under Load (D 621-48 T), 1949 
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directly associated with plastics to hear 
and and participate in discussions of their 
many properties and uses. Research 
workers in the field will report their 
findings for discussion by others engaged 
in research as well as by engineers in- 
volved in plastics applications. 

Professor A. G. H. Dietz of the M.I.T. 
Department of Building Engineering and 
Construction is chairman of the confer- 
ence’s sponsoring committee. 

Papers to be given at the conference 
will be on subjects which include the theory 
of visco-elastic behavior in high polymers, 
static and dynamic properties of rubber- 
like materials, reaction of polymers and 
mechanical waves, mechanical properties 
of plastics, flow markings in polymeric 
solids, complex stressing of polymers, 
origin and interpretation of fracture mark- 
ings in plastic, plastics-based laminates, 
engineering adhesives, protective and 
decorative industrial finishes, films and 
coated fabrics, and resistance of plastics 
to various service conditions. 
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Some Applications of Modern Microscopy to the Study of 


Chemical Phenomena and in the 


Maexoscory is not a 


new tool in the chemical or textile 
industry. However, the advent of color 
photographic methods, such as Koda- 
chrome and Ansco color has made pos- 
sible the development and presentation 
of material which would have attracted 
little attention in black and white. 
While the publication and printing costs 
still make it difficult to reproduce color 
as widely as would be desired, it is prac- 
tical and economical to use it exten- 
sively in lectures. The presentation of 
technical service information on the use 
of products and scientific techniques in 
technical lectures is greatly aided by 
color photomicrographs. 


EQUIPMENT 


The biological or medical micro- 
scope has been the most popular type of 
microscope. While much work can be 
done in the chemical and textile field 
with this instrument, the chemical 
microscope offers more advantages. 
This instrument is equipped with attach- 
ments so that observations can be made 
with polarized light and so that many 
quantitative optical data on materials 
can be obtained. It approaches the 
design of the petrographic microscope 
which has been used for years by the 
mineralogist in studying the composi- 
tion and structures of minerals but is 
somewhat less complex and less expen- 
sive. Objectives with magnifications of 
10 X, 20 X, and 40 X when used with 
5X, 10X, and 20X eyepieces give a 
wide latitude. An oil immersion objec- 
tive of high magnification (90 X) has 
little use in the chemical field except on 
special problems. The 20 eyepiece 
which normally is not used to any ex- 
tent has been found very useful in our 
laboratories. Various types of con- 
densers make possible special illumina- 
tion conditions such as bright- and dark- 
field transmitted light, ultramicroscope 


NOTE.—DISCUSSION OF THIS PAPER IS 
INVITED either for publication or for the 
attention of the author. Address all communi- 
cations to A.S.T.M Headquarters, 1916 Race 
St., Philadelphia 3, Pa. 

1 Presented at a meeting of A.S.T.M. Commit- 
tee D-13 on Textile Materials held in Philadel- 
phia, Pa., October 20, 1949. Lecture was illus- 
trated with 100 Kodachrome slides projected 
by a double projection technique so that two slides 
shown at the same time could be compared. 

2 American Cyanamid Co., Calco Chemical 
Div., Bound Brook, N. J. 
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Printing of Textiles 


By G. L. Royer’ 


light- and dark-field reflected light and 
possible color effects by the Rheinberg 
method (16).° 

The binocular microscope which uti- 
lizes two objectives and two eyepieces is 
useful for low-power observations since 
the third dimension is realized. This is 
of value in examining textiles or chemi- 
cal mixtures when it is desirable to 
separate or pick out portions for further 
detailed examination. Binocular eye- 
pieces alone do not give a true three- 
dimensional effect but do offer, if 
properly used, the possibility of less 
eyestrain. 

A more recent development in the 
light microscope field has been the phase 
microscope. Bennett, Jupnik, Oster- 
berg, and Richards (2) were the first in 
this country to develop this instrument, 
although the original work on phase 
contrast method in microscopy was de- 
veloped by Zernike in 1935 (22). By 
the use of this microscope it is often 
possible to show up differences in struc- 
ture which normally are difficult to re- 
veal by the normal bright- or dark-field 
microscope techniques. It has been 
shown to be of value in the biological 
field and in chemical microscopy where 
the differences in the product vary only 
slightly in refractive index. In our 
laboratories it has found use in locating 
resin deposits on the outer portions of 
textile fibers (9) and also in differentiat- 
ing crystalline products in mother 
liquors whose index was quite similar to 
that of the crystals (3). This micro- 
scope has a use as a special microscopical 
tool but in itself will not displace the 
standard bright-field microscope. 

The normal use of the microscope is 
limited to light in the visual range. 
However, by special techniques and 
apparatus it is possible to extend its 
usefulness into the ultraviolet and infra- 
red portions of the spectrum. Ultra- 
violet systems have not been popular 
because of the difficulty of focusing and 
observing by means of photography. 
Quartz systems have usually increased 
the cost of the apparatus, and methods 
of focusing in the visual range with 
correspondent photography in the ultra- 
violet range have not been too con- 
venient. Some recent work on reflect- 
ing types of objectives in combination 
with photography in different ranges of 
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Dyeing and 


the ultraviolet have been developed ona 
more-or-less automatic basis and con-ij 
verted into colored light images (4, 7). § 
This procedure, at present being used {qj 
in cancer research, may find value inj, 
other fields. The adaption of the 
“snooperscope” unit is proving of)i 
interest for visual observation of infra- jj 
red images (1, 20). At the present time|@ 
this is done with the usual glass objec-1 , 
tives, but here again improvements are|@., 
possible by the use of the infrared re-4 
flecting objectives which are being de-¥ 
veloped. The adaptation of these ob-)j 
jectives to infrared spectrophotometer}} 
systems is making available studies of), 
structure which were not formerly pos- i 
sible. a) 4 
The electron microscope has been one @ 
of the biggest recent developments ini} 
the microscopical field and has made @ 
possible resolutions of structures of wool 
for example (8, 9) many times beyond q 
that possible with the light microscope. 4 
The use of this instrument with tech- 
niques similar to those used in the opti- # 
cal field has given us a better conception if 
of many of the hazy images which we @ 
were unable to interpret with the light # 
microscope. This has been particu-| 
larly true in the field of pigments and int 
the study of the structures of many’ 
biological materials. 

An important part of any micro- 
scopical examination is the method used ‘ 
to illuminate the sample. The results 
will depend upon the color of the il-! 
lumination and also many times upon tf 
how well it is adapted to the optical 
system which is being used. It is: 
unfortunate that more attention has 
not been given to this important part of } 
microscopy. The condenser system off 
the lamp being used for illumination is # 
an important part which limits or con-: 
trols what will be seen under the micro-)# 
scope. Coiled filament tungsten lamps, : 
ribbon filament tungsten lamps, ares 
between carbon electrodes, arcs  be-} 
tween tungsten electrodes, concentrated 
zirconium arc, special ultraviolet pro-) 
ducing lamps, and high-speed  flash!} 
lamps are the most important sources of} 
light. The only one of these of recent)’ 
development is the high-speed flasht 
lamp (5). A special lamp has been| 
developed which can be used in photo-) 
micrographic systems so that a very) 


v 
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#) light intensity can be obtained in a 
a short time interval. This makes 
sible the photomicrography of very 


‘id-moving materials with good sharp- 
is of image. ; 


| PHOTOMICROGRAPHY 


: he photography of microscopical 
Ylervations depends chiefly upon a 
sbwledge of photographic technique 
the proper combination of the 
| Froscope with the camera (19). This 
i be as simple as the combination of 
) camera with its lens set at infinity 
ha microscope focused at infinity or a 
complicated photomicrographic 
p with the camera built into the 
ical system of the microscope. 
nile the latter is very versatile, the 
‘tmer offers simplicity and much lower 
| z 
» pte Any extensive amount of photo- 
Sierography can be done with other 


‘}enlargement from the negative. In 
or photomicrography the exposures 
| ust be quite exact because of the 
“iture of the reversal process used in 
modern Kodachrome and Ansco 
jlor. However, by the proper use of 
‘#posure meters, it is possible to obtain 
‘ry satisfactory color photomicro- 
*faphs with relatively simple equip- 
tent and limited knowledge. 


UsEs 


vhd Mason (6) can be considered of pri- 
jary importance in this country. As 
tentioned earlier, some of the work in 
emical microscopy was based on 
trinciples evolved in the study of min- 
tals. The identification of chemical 
itaterials by use of the microscope de- 
mds upon the optical properties of the 
‘aterial. The size, shape, color, and 


on to the optical properties, such as 
fractive index, anisotropy, pleo- 
faroism, etc. In addition to the use of 
ese properties for the identification of 
faemical materials it is possible to use 
em in a study of their physical chemi- 
jal properties as related to the use of 
ae material. This use may be either 
1 regard to chemical reactions, in 
hemical manufacturing, or in the vari- 
us fields in which the products are 
pplied for final use in textiles, paints, 
esins, pharmaceuticals, etc. 
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In the field of dyes, it is possible to 
consider the dyes as chemicals and use 
the microscope in the study and control 
of their manufacture. In addition, the 
microscope has found extended use in 
the study of the application of dyes to 
textile fibers (17). By such studies it is 
possible to obtain a better understanding 
of the mechanism of dyeing and to 
detect faultsin application. Thismakes 
possible better control and lower cost 
because of a better understanding of 
some of the factors which lie behind the 
art of dyeing. It is possible to use the 
microscope in the identification of the 
textile fibers so that the proper dye will 
be chosen. Dyes are specific in their 
application and must be chosen for the 
particular fiber being dyed. If a 
blend of different fibers is being used, it 
may be necessary to have several types 
of dyes present. Semiquantitative esti- 
mates of the fiber content and the diam- 
eter of the fibers are possible by micro- 
scopical techniques. The morphology 
of the textile fiber is an important factor 
in controlling the penetration of dye, as, 
for example, the presence or absence of 
skin on rayon (12). During the for- 
mation of the natural fibers, the biologi- 
cal changes which take place influence 
the structure. For example, the extent 
of maturity in the cotton fiber is deter- 
mined by the thickness of the fiber walls, 
and fibers of different thicknesses will 
dye differently (18). 

In dyeing, the dye is removed from 
the bath and migrates between the 

bers, finally diffusing within each fiber 
to combine in some manner with the 
material of which the fiber is made. 
The penetration within the fabric is 
somewhat controlled by the fabric con- 
struction, but can be influenced by the 
physical or chemical nature of the dye. 
The latter factors are very important in 
regard to the diffusion into the fiber it- 
self. The microscope has been of value 
in studying where the dye goes when cer- 
tain physical and chemical changes are 
made in the dyeing process. Cross- 
sections of the finished dyeings and 
sections of material removed during 
dyeing make these observations pos- 
sible. The distribution of the dye from 
fiber to fiber, which has been termed 
fiber levelness, has been related to color 
value and fastness properties, and thus 
improvements in the final dyeing and 
dyeing processes have been possible 
(10, 11, 13, 14, 15, 21). 

It is also possible to study the applica- 
tion of dye by the printing process. 
This is a local application of dye to 
selected portions of the cloth which is 
determined by the design. In general 
the fundamental processes are similar to 
dyeing, but the physical nature of the 
surface of the cloth and the shorter 
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times of application make the physical 
nature of the dyestuff and the textile of 
prime importance. The color value 
obtained will depend upon the penetra- 
tion of the dye into the textile material; 
the deeper the penetration, the less 
color value obtained. In other words, 
it is most desirable to keep the color 
located on the surface of the cloth where 
it is most effective. Cross-sectional 
studies are of considerable value in 
determining this degree of penetration 
into the fabric. It is possible to make 
these sections at various stages during 
the printing process and to determine 
those parts of the process which are 
important with respect to penetration. 


FINISHING 


The final operation on any textile 
material is normally called finishing. 
To the customer it is reflected in its feel 
and appearance. Except from the view- 
point of color, the appearance and the 
feel are due to the physical characteris- 
tics of the individual fibers themselves 
and the manner in which they act to- 
gether. In recent years chemical 
finishes have come to the fore, due to 
the addition of resins for creaseproofing 
and shrinkage control. The micro- 
scope has been of considerable impor- 
tance in studying the location of these 
materials in the textile fiber and fabric 
so as to have a better understanding of 
their function. For example, it was 
recognized early in the application of 
the urea-formaldehyde resins for crease- 
proofing that it was desirable to have 
the resin penetrate within the fiber. 
By the use of dye techniques combined 
with the microscope (17), it is possible 
to show that these resins are within the 
fiber by the normal methods of applica- 
tion. Deposits of the resin among the 
fibers and from thread to thread have a 
tendency to give poor hand due to a 
stiffening effect. In the application of 
the melamine type of resin to wool (9) 
for shrinkage control, it is thought to be 
desirable to have the resin on the out- 
side of the individual fiber to cover up 
the scale interstices. Resin within the 
fiber does not seem to contribute to 
shrinkage control. Here again too 
much resin deposited from fiber to fiber 
will cause a poor hand due to stiffness. 
The microscope is not of value in deter- 
mining the physical properties of plas- 
ticity and the stress-strain characteris- 
tics of the individual fibers, but it is of 
value in interpreting morphological 
changes and the location of modifying 
agents which greatly modify these 
properties. 
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Some Instruments for Measuring the Dynamic Mechanical } 
Properties of Plastic Materials 


|. 1s gradually being 
realized in the field of mechanical testing 
that dynamic tests have much to offer. 
Dynamic tests have been used in the 
metals and rubber industries for some 
time, but only recently have they been 
applied to the testing of plastic materials 
(1-7).2 This increased use is not diffi- 
cult to visualize since nearly all objects 
are subjected to variable stresses or 
vibrations of some kind. 

In general, a single dynamic test 
gives two pieces of data—a modulus 
of elasticity and a damping or energy- 
dissipation term. 

The concept of a modulus is quite 
well understood by many laymen. 
The modulus of elasticity, for example, 
is a measure of the stress accompanying 
a unit deformation, and for materials 
obeying Hooke’s law is the ratio of 
stress to strain. A more general con- 
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By Lawrence E. Nielsen’ 


cept of a modulus of elasticity is that 
it is a measure of the potential energy 
stored in a material by a unit deforma- 
tion. The concept of mechanical damp- 
ing is more foreign to most people, how- 


Fig. 1.—Torsion Pendulum for Measur- 
ing Dynamic Shear Modulus and Me- 
chanical Damping. 
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ever. In all real materials, Hooke’sif! 
law is not perfectly obeyed; part of thes? 
energy required to deform a substance} 
is not stored as recoverable potential: 
energy but is expended in the generation ' 
of heat. It is this loss of energy in theie 
form of heat which brings about mechan-: 
ical damping. There are numerous! 
ways of expressing damping. Some. 
of these are defined in terms of heat 
generated and others by the ratio of the: 
energy dissipated as heat to the energy? 
stored as potential energy. For audio 
and subaudio frequencies of applied { 
stresses, a very convenient way of) 
expressing damping is by a mechanical 
dissipation factor—the ratio of the 
imaginary part of a modulus of elasticity # 
to the real part of the modulus. Thisiff 
is analogous to the electrical dissipation 
factor defined as an imaginary dielectric| 
constant divided by the real part of the 
dielectric constant. The mechanical) 
dissipation factor can be easily cal- 
culated from such experimentally deter-'} 
mined quantities as the logarithmic 
decrement of mechanical vibrations or} 
the half width of a resonance peak. 
Two types of dynamic apparatus willl 
be described in which the applied stresses 
vary sinusoidally at a rate from sub-) 
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i. 2.—A Typical Damped Oscillation 
) )btained with the Torsion Pendulum. 


| 


6=InA1/A2=In A2/As 


lio up into the audio range of fre- 
siencies. The first of these is a torsion 
sfidulum from which can be calculated 
‘shear modulus and a mechanical 
m@mping term. The second is a reso- 
1 }}ing reed vibrator which can be used to 
jalculate a Young’s modulus of elas- 
fty and mechanical damping for 
‘Sid films or fibers. 


i 
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TorRsION PENDULUM 


Whe torsion pendulum is illustrated 
Fig. 1. It is similar to one de- 
. ) bed by Kuhn (8). A clamp for the 
» er end of the test specimen, a fine 
‘@nter, and a disk of known moment 
Minertia are suspended by a fine wire 
we fine suspension wire is not visible 
/Sthe photograph). The lower end of 
*# specimen is attached to a clamp 
‘& to move in a vertical direction but 
'& in the horizontal direction. This 
| tmp holder has two sets of miniature 
Jot bearings (manufactured by the 


Sniature Precision Bearings, Inc.) 
| 

0.05 

0.04 

. 

0.03 


: | fo) 25 50 75 100 
: ; Tension, g. 


|. 3.—Variation of the Reciprocal of the 
Jaare of the Period of the Pendulum 
‘with Tensile Load on the Specimen. 

7 

lich create very little friction for 
‘-tical movement but which prevent 
ty rotation of the lower clamp in a 
Wrizontal plane. This type of holder 
‘necessary because a specimen tends 
+ shrink in length when twisted, and a 


; This is readily derivable from the equation of 
| tion 1 + KG@*o = 0, or if damping is neg- 
‘jted by substituting into the general equation 
i BV Xe. where F is the frequency of os- 
‘ation. 
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variable tensile force would be applied 
to the specimen as it twisted and un- 
twisted if such a clamp were not used. 
Such a tensile force tending to elongate 
the specimen would make the pendulum 
oscillate at a faster rate, thus giving a 
false shear modulus higher than the true 
modulus. For this reason, the clamp 
was designed so that weights could be 
added which would give a known tensile 
load. By carrying out the test at three 
or more weights, it is possible to perform 
an extrapolation which gives the period 
of the oscillation at zero tension on the 
specimen. 

The torsion pendulum is extremely 
simple in operation. A known weight 
is added to the lower clamp. The upper 
part of the apparatus with the upper 
clamp and moment of inertia disk is 
given a twist of about 45 deg. and re- 
leased. Unless the damping of the 
specimen is very high, the system will 
oscillate, thus twisting and untwisting 
the specimen. The period of the oscilla- 
tion is timed to 0.01 sec. The ampli- 
tude of each oscillation is less than the 
one before. A fine wire pointer just 
above the moment of inertia disk is 
used to measure the angle of twist of 
each oscillation on a protractor 6 in. 
in diameter. (In order better to show 
the apparatus, this protractor, which is 
separate from the oscillating system, 
has been omitted in the photograph of 
the apparatus.) 

Figure 2 is a typical curve of angle of 
twist versus time. The period is the 
time required for one complete oscilla- 
tion. The logarithmic decrement 6 is 
defined as the natural logarithm of the 
ratio of two successive maximum posi- 
tive angles of twist. For instance, from 
Fig. 2, O = (pe Ai/As = [hp A»/As3. 
The logarithmic decrement is one way of 
expressing the damping and can be 
expressed in terms of the mechanical 
dissipation factor G’’/G’ by means of 
the approximate equation 


5 = rG"/G’ 

G’”’ and G’ are defined by the complex 
shear modulus 

Gt = G a5 1G” 
G* is the complex shear modulus, G’ 
the real part of the shear modulus, 
G’’ the imaginary part of the modulus, 
andi = /—1. Except in the case of 
very high damping, G* = G’. 

It can be shown‘! (9) that for small 
angles of twist and zero tension on the 
specimen, the shear modulus G’ can be 
calculated from the equation 


uf 2 
Oe == 110") oso austen 2 
G! = apn (a? — 8) (2) 
where: 
I. = moment of inertia of the oscillat- 
ing system, 
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Po 


the period with no tension on the 
specimen, and 

k = a constant depending on the size 

and shape of the specimen. 


For specimens of rectangular cross- 
section 


ca3y, 


TEL 


For specimens of square cross-section 
and circular cross-section, respectively, 


S4 


earth 


and 
ahe* 
hor 
where: 


width of specimen, 

thickness of specimen, 

length of specimen, 

length of side for a square speci- 
men, 

radius of circular specimen, and, 

shape factor, values of which are 
given in Table I (9). 


Ho i 


ER BANA? 


For specimens of rectangular cross- 
section for which the logarithmic decre- 
ment is less than one, the shear modulus 
can be calculated from 


Vp 384Lie aie 
Cie pee (3) 


G’ has the dimensions of dynes per 
square centimeter, while Z, c, and d 
are in inches, and Pp is given in seconds. 
i has the dimensions of gram square 
centimeters. 

The torque, 7’, required to twist a 
specimen of rectangular cross-section 
through a small angle, 6, when there is 
no stretching force applied to it is given 
by 


cd3uGe 


ger aT A 


However, if tension is applied to the 
specimen and if the angle of twist is 
large, Timoshenko states (10) the torque 
is 

cd3uG’6 , c%dcé E 


T= 6. + aL * 360 


c'd(6/L)%..(4) 


where: 


tensile force, and 
Young’s modulus. 


o 


E 


Wil 


This equation indicates that the 
proper period to be used in calculating 
the modulus is the one in which o = 0. 
It is easily shown that a plot of 1/P? 
against the tensile force should give a 
straight line as indicated in Fig. 3. 
The intercept 1/Po? is used in the cal- 
culation of the modulus. 

The experimental value of the log- 
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TABLE I.—VALUES OF uz. 


Ratio Ratio 
of of 
Speci- | Shape Speci- | Shape 
apo Factor, om Factor, 
Width rn Width A 
to to 
Thick- Thick- 
ness ness 
1.00..) 2.249 3.50..| 4.373 
1.20..| 2.658 4.00..| 4.493 
1.40..} 2.990 4.50..| 4.586 
1.60..| 3.250 5.00..| 4.662 
1.80..| 3.479 6.00..| 4.773 
2.00...) 3.659 7.00..| 4.858 
OF Pie, |) ee 8.00. 4.913 
2.50..| 3.990 10.00. 4.997 
Dio... 4.111 20.00. 5.165 
3.00.. 4.213 50.00. 5.266 
100.00 5.300 


arithmic decrement also varies with 
stretching force on the specimen, so 
that the extrapolated value of 6 at o 
= 0 is used as being characteristic of 


the material. A plot of \/ 65 versus 
o generally gives a fairly straight line. 

The torsion pendulum can be oper- 
ated over the frequency range from 
about 149 to 2 cycles per second. With 
a moment of inertia between 100 and 
20,000 g. sq. cm., typical specimen 
dimensions are 2 in. long, ¢ in. wide, 
and 0.025 in. thick for materials covering 
the usual range of shear moduli found 
in high polymeric materials. 


Fig. 4.—Electromagnetic Vibrator for 
Measuring Dynamic Young’s Modulus 
and Mechanical Damping. 


A = Speaker coil and magnet. 
B = Leaf springs. 
C = Sample reed. 
D = Heavy base. 


PPESONANCE 
PEAK 


Lt a ygie WiOTH 
Ta 


ai Fr te 


FREQUENCY 


Fig. 5.—A Typical Resonance Peak Ob- 
tained with a Plastic Reed in the Electro- 
magnetic Vibrator. 


If the damping becomes extremely 
high, the pendulum will no longer 
oscillate. However, by changing the 
flexible suspension wire to a more rigid 
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Dissipation Factor 


Shear Modulus, in dynes per sq. cm. 


20) 30°40) 50 60) 37.0) 180r R90 maces 


Temperature, deg. Cent. 


Fig. 6.—Shear Modulus and Mechanical Damping (Dissipation Factor G”/G@’) for Poly" 
vinyl Chloride Systems. 


one, the pendulum can be forced to 
oscillate. Then the shear modulus in 
dynes per square centimeter is given 
approximately by 


ghar ln 
Cae ns 


where the specimen dimensions are 
given in inches. Pz, is the period of the 
stiff wire pendulum with no specimen, 
and Ps is the period with the specimen. 
In order to calculate the damping, it is 
now necessary to make certain assump- 
tions, the least drastic of which is to 
assume that all the damping is due to 
the specimen. If the assumption is 
made that the experimentally deter- 
mined logarithmic decrement is given 
by 


Fae G's 
RO Giga 


then the true logarithmic decrement of 
the specimen is 
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JE 
Eye <a Ps? cele sam 


In view of all the assumptions and ap-+h 
proximations involved in calculating 
the damping when such large values otf 
the logarithmic decrement are involved. 
it is somewhat questionable if the values#, 
have much quantitative significance» 
however. 

A recording torsion pendulum is now 
being developed with which the fre, 
quency and amplitude of the oscilla-/ 
tions will be traced on the chart of ¢ 
recorder such as the Brush Develop: 
ment Co.’s magnetic oscillograph. Thé 
mechanical vibrations are converted t« 
electrical potentials, for instance, byi 
means of an RCA No. 5734 mechanoi@ 
electronic transducer tube attached t(% 
the lower clamp. 


6s = 6 


RESONATING Reep VIBRATOR 


A very simple dynamic testing ap| 
paratus is the resonating-reed vibrator 


ketch of this apparatus is shown in 
*. 4. A common 12-in. permanent- 


main part of an electromagnetic 
A small rod, supported by 
“af springs, is attached to the voice coil 

‘the speaker. The speaker cone can 
her be removed or left in place, but, 
fgeneral, fewer resonance frequencies 
§the apparatus will be found if the 
Aeisremoved. The clamp for holding 
specimen, which may be a strip of 
, a reed, or fiber, is fastened to this 
Wprating rod. The vibrator may be 
#ven from about 10 cycles per second 
jseveral hundred cycles per second by 
yood class A power amplifier, which, 
vturn, is driven by an audio oscillator. 
Joilar vibrators have been reported 
Mently (1, 2). 
Whe amplitude of the free end of the 


th a low-powered microscope with a 
‘icrometer eyepiece. It is only neces- 
ry to measure this amplitude in 
*pitrary units. As the frequency of the 
‘plied force is increased, the amplitude 
}the vibrations of the reed will in- 
vase, go through a maximum, and 
sn decrease in a manner similar to 
‘at shown in Fig. 5. A Young’s 
ipdulus may be calculated from the 
jsonance frequency f,, of the reed. 
‘he resonance frequency is that fre- 
yency where the amplitude is a maxi- 
im.) The damping can be calculated 
bm what is usually called the half 
‘dth of the resonance peak. There 
je two frequencies on this resonance 
Jak where the amplitude is one half 
Je maximum amplitude. The half 
dth is defined as the difference be- 


‘idth of the resonance peak can likewise 
» expressed as the ratio of the imagi- 
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7.—Variation of Dynamic Young’s Modulus with Temperature for Unplasticized 
High Polymers. 
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p = density of the material, 
1 = free length of the reed, and 
d = thickness of the reed in centi- 


meters. 


For most rigid plastic materials, 
reeds of from 1 to 8 in. long and thick- 
nesses of 0.005 to 0.020 in. give reso- 
nance frequencies in the neighborhood of 
25 eps. The width of the reed is unim- 
portant, but + to 2 in. makes a con- 
venient width if the material is in the 
form of a film. 

In most cases, the vibrator itself will 
have a resonance frequency some place 
in the usable frequency range. This, in 
general, is not harmful since these peaks 
can be made very sharp, and it is only 
necessary to have the reed dimensions 
such that it resonates at a frequency 
some distance from the natural fre- 
quency of the apparatus. 

In case the reed has a damping so 


e 
| Polystyrene 
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Fig. 8.—Variation of Mechanical Damping (Dissipation Factor E”/E’) with Temperature 
for the Same Unplasticized High Polymers as Shown in Fig. 7. 


nary to the real part of a modulus by the 
equation 


fi a fA — 
PAL VB Hie (7) 
Here H’ and EF” are the real and imagi- 
nary parts of Young’s modulus, respec- 
tively; these are analogous to the G’ 
and G’’ discussed in connection with 
the torsion pendulum. This equation 
is nearly exact for small values of 
damping but becomes less and _ less 
accurate as the damping increases 

For a cantilever reed of rectangular 
cross-section, the modulus may be cal- 
culated from the equation (11): 


4 
E = 38.24 i tee (8) 


where: 


E = Young’s modulus in dynes per 
square centimeter, 
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great that the amplitude of the exciting 
vibrations changes appreciably in going 
through the resonance peak, then a 
correction must be applied. However, 
for most plastic materials at frequencies 
removed from the resonance frequency 
of the apparatus, such corrections may 
be neglected. 

Another possible source of error in the 
damping is the air losses due to the reed 
vibrating in air. The ideal method of 
determining the magnitude of this error 
would be to carry out an experiment on 
a low damping material in both air and 
vacuum, but this was not possible in 
our case. Other experiments indicate, 
however, that damping due to the air 
is small in most cases. A metal reed 
gave a damping of about that reported 
in the literature. A series of experi- 
ments was carried out on polystyrene 
reeds of various thicknesses and lengths 


(TP77) 51 


over a frequency range. Polystyrene 
is a good material for such tests since it 
has a small damping compared to most 
high polymeric materials. The results 
indicate that losses due to air damping 
in the case of polystyrene are about 10 
per cent of the total damping. 

The effect of temperature on the 
dynamic properties can be studied by 
using special temperature boxes. With 
the torsion pendulum, the whole ap- 
paratus, except pointer and protractor, 
is placed in an oven with a small hole 
in the top through which the suspension 
wire goes. In the case of the electro- 
magnetic vibrator apparatus, a small 
electrically heated oven with a window 
has been built which surrounds only the 
specimen and clamp. 


APPLICATIONS 


Recently, several practical applica- 
tions of dynamic tests to the study of 
high polymers have been reported 
(2-7). Dynamic tests in addition to 
giving a modulus of elasticity and a 
damping, which are important in them- 
selves, may also give indications of 
other properties of the material. For 
instance Sauer (3) and Nielsen (5) in- 
dependently and by entirely different 
experimental techniques have found a 
relationship between damping and creep 
for polystyrene. Furthermore, in gen- 
eral, materials with high damping have 
high impact strengths. Changes in 
structure such as orientation may, in 
some cases, be followed by dynamic 
tests. High polymers such as _ poly- 
styrene and polyvinyl chloride have a 
maximum in the damping versus tem- 
perature curve in the region where the 
material changes from a hard, rigid mass 
to a soft, rubber-like material. The 
softening temperature may be taken as 
the temperature at which the damping 
is a Maximum. 

Plasticizers may be evaluated with 
respect to efficiency and low-tempera- 
ture behavior by dynamic tests carried 
out over a temperature range. Plas- 
ticizers shift the maximum in damping 
to lower temperatures and at the same 
time broaden the damping peak. In 


general two of the most important prop- 
erties wanted in a plasticizer are a broad 
damping peak and a large shift in this 
peak to lower temperatures for a given 
concentration of plasticizer. Figure 6 
gives typical examples of data obtained 
with the torsion pendulum on _ plasti- 
cized polyvinyl chloride systems. The 
greater the width of the damping peak, 
the less sensitive is the modulus to 
temperature. It will be noted that the 
shape of the dynamic modulus curve is 
very similar to that obtained with the 
apparatus of Clash and Berg (12) or 
Conant and Liska (13). 

Figures 7 and 8 show the dynamic 
properties of various plastics as deter- 
mined with the electromagnetic vibra- 
tor operating at a frequency of about 
25 cps. In Fig. 8 only the low-temper- 
ature part of the damping peak is shown 
for polystyrene and unplasticized poly- 
vinyl chloride. At slightly higher tem- 
peratures, the damping would have 
gone through a maximum for these 
materials and would have then de- 
creased to much smaller values again 
at still higher temperatures in a manner 
very similar to that shown in Fig. 6. 

In summarizing, it may be stated that 
dynamic tests give more simple basic 
information than many of the usual 
tests now used for plastics. Each test 
gives two pieces of data and not just 
one, so differences between materials 
should in general be more easily  de- 
tected. At the same time, the inter- 
dependence of the dynamic properties 
should help in studies of molecular 
structure. The tests are relatively 
simple and can be performed at a rate 
comparable to other tests and with 
approximately the same accuracy. Only 
small amounts of materials are required 
as the specimens are small, and a large 
number of replications is not necessary. 
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1s rapid expansion 
)the use of plasticized polyvinyl chlo- 
wile type plastics for such varied ap- 
“@eations as primary insulation for 
res and cables, protective jackets, 
s and sheeting, and so forth, has 


naturally to a growing desire for a 


er into the compound on the final 
‘“Hoperties desired. In particular, em- 
*hasis is being placed on extending the 
‘mperature range over which the ma- 
‘rials will be operable, and this has 
‘tivated detailed studies of their be- 


| ‘ The conventional laboratory ap- 
‘foach, and one which has yielded much 


ical measurements thereon. It has 
en increasingly evident that this ap- 


nce in the development of new ma- 
ehrials as is desirable, and consider- 
Pole thought has been given, particu- 
trly recently, to the basic considera- 
“fons involved. 
»} The compounds used, in their simplest 
_brm, generally comprise the base resin, 
*# plasticizer, and a stabilizer, although 
J) addition lubricants, coloring agents, 
‘ad fillers may be present. The base 
ssin is either the polymer of vinyl chlo- 


dionomer, such as vinyl acetate, the 
{tter usually being present in a minor 


+ Through much practical experience, 
ye base resins most commonly used 
tave become relatively well standard- 
lied, typical examples for wire and 
able coverings, for example, being Geon 
01 or Vinylite VYNW. The stabi- 
zer, which is present in relatively small 
uantities principally to retard any 
lendency toward degradation of the base 
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resin during processing or use, may be 
one of a variety of materials; but quite 
commonly it is a metallic salt, such as 
tribasic lead sulfate, and it may be either 
soluble or insoluble in the plasticized 
composition. Apart from its vital im- 
portance in the protection of the com- 
pound from degradation by heat or 
weathering, the stabilizer usually has 
but a minor effect on the physical prop- 
erties of the compound itself. 

The plasticizer, on the other hand, 
because it is present in a major amount, 
is of paramount importance, and the 
final properties of the plasticized com- 
position are primarily dependent on the 
nature and amount of the plasticizer. 
It is not surprising, therefore, that 
much work has been concerned with the 
synthesis and examination of such ma- 
terials, and that a large and growing list 
of plasticizers for vinyl resins is offered 
to the processor. 

This whole question has been the sub- 
ject of considerable activity by vari- 
ous laboratory groups and this activity 
is reflected in the large number of pub- 
lications on this general theme in recent 
years. The purpose of this paper is to 
present the results obtained in a study 
of the electrical properties of the base 
resin and the plasticizer and to show 
how such electrical properties can be 
used to predict certain mechanical prop- 
erties to be expected in the plasticized 
composition itself. As a result of this 
approach, it is possible to determine 
from the electrical properties of the 
plasticizer itself, for example, whether 
or not the particular material under ex- 
amination will be superior or inferior 
to currently known materials and there- 
fore will serve to give a more rational 
approach to the synthesis of improved 
plasticizers. 


Tur CoNVENTIONAL PLASTICIZER—VIS- 
cosiry APPROACH 

It has long been recognized that the 
problem of studying the plasticization 
of polyvinyl chloride type plastics is one 
concerning the viscosity of the base 
resin itself and the effect on this vis- 
cosity of adding another material of 
lower viscosity. Since the base resin is 
relatively rigid at room temperatures 
and suffers thermal decomposition at 
elevated temperatures, no precise deter- 
mination of its viscosity has been made 
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The Use of Electrical Measurements to Predict the 
Mechanical Properties of Plasticized Polyvinyl Resins 


by conventional means. Jones? and 
others have estimated, on the basis of 
extrapolation of solutions of the resin, a 
value of 10‘ centistokes or higher, but 
this estimate is of little help in the gen- 
eral problem, other than to give a fixed 
reference point. It is not surprising, 
therefore, that more emphasis has been 
placed on studies of the viscosity char- 
acteristics of the plasticizer itself. 
Thus, Leilich,‘ in particular, early stud- 
ied the viscosity and viscosity-tempera- 
ture characteristics of a number of ma- 
teriais used as plasticizers for polyvinyl 
chloride and formulated two general 
guiding principles: (1) a plasticizer is 
more effective the lower its viscosity, 
and (2) compounds prepared using the 
plasticizer are more cold-resistant the 
smaller is the temperature dependence 
of viscosity of the pure plasticizer. 

H. Jones,® in a series of investigations 
carried out in the period 1942-1945, used 
this viscosity concept widely, extended 
the measurements to a wider range of 
plasticizers, and included several poly- 
mers other than polyvinyl chloride. He 
recognized, particularly in his later 
work, that the plasticizer-viscosity 
theory was limited somewhat in its ap- 
plicability to any particular set of con- 
ditions, but maintained a general belief 
in its practical usefulness. The discov- 
ery of the so-called polymeric plasti- 
cizers and their ability, despite very 
high room temperature viscosity, to im- 
part good low-temperature properties 
to polyvinyl chloride type plastics, has 
made this simple approach less useful. 


EARLIER STUDIES ON HLECTRICAL PROP- 
ERTIES 


Another approach to the problem ex- 
ists in the use of electrical measure- 
ments. Should one measure the prop- 
erty known as the dissipation factor 


3H. Jones and E. Chadwick, “Some Physico- 
Chemical Aspects of Plasticizer Action,’’ Journal, 
Oil and Colour Chemists’ Association, Vol. III, 
June, 1947. 

4K. Leilich, “The Effect of Plasticizers on 
Polyvinyl Chloride,’ Kolloid-Zeitschrift, Vol. 
99, p. 107 (1942). 

5 H. Jones, (a) ‘‘Plasticizers in Rubbers and 
Plastics,’’ paper read before a joint meeting of the 
Institute of the Plastics Industry and the Insti- 
tution of the Rubber Industry, November 27, 
1944, the Engineers’ Club, Manchester. Engiand. 

(b) M.O.S. Memorandum No. 8, 1946, ‘‘Plas- 
ticizer—Polymer Interaction.” 

(c) ‘‘Plasticizers in Rubbers and Plastics,” 
Transactions, Inst. Rubber Ind., Vol. 21, p. 298 
(1946). 
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(tan 6) of a polar material at a con- 
stant frequency but over a temperature 
range, a region known as the region of 
anomalous dispersion in which the value 
rises to a maximum (tan dmax.) 1s ob- 
tained. In the case of simple polar 
liquids the maximum may be sharp; 
in more complex materials it may be 
quite broad. In general, by suitable 
care in preparation and measurement, 
sufficiently sharp peaks can be meas- 
ured to enable the temperature at which 
the dissipation factor is a maximum to 
be recorded relatively accurately. In 
an earlier paper,® we discussed this 
question and the reader is referred there 
for further information on the general 
subject. 

Quite early, Davies, et al.,’ recorded 
the results on some plasticized composi- 
tions of polyvinyl chloride and showed 
that increasing the amount of plasti- 
cizer present decreased the temperature 
at which the dissipation factor of the 
compound was a maximum. Wirstlin 
a little later® extended these measure- 
ments and correlated the results he ob- 
tained with the viscosity of the plasti- 
cizer approach made by Leilich. He 
further showed that the same relation- 
ship existed between the temperature of 
the dissipation factor maxima and the 
low-temperature properties. 


Dissipation Factor, (Tan 4 ) 


Temperature , deg. Kelvin 


Fig. 1.—Dissipation Factor (Tan 5) versus 
Temperature in Base Plastic. 


0.8 parts stabilizer, 2.4 parts lubricant, 46.3 parts 
vinylite VY NW. 


6 A. J. Warner, ‘‘Electrical Properties of Plas- 
tics,’ ASTM BULLETIN, No. 158, August, 1948, 
Ds 80 (CEPT52). 

M. Davies, R. F. Miller, and W. F. Busse, 

“Dieleetzie Properties of Plasticized Polyvinyl 


Chloride,’’ Journal, Am. Chemical Soc., Vol. 63, 
p. 361 (1941). 
8 F. Wiirstlin, ‘‘Dielectric Measurement of the 


Plasticization of Polyvinyl Chloride,’ 
Zeitschrift, Vol. 105, p. 9 (1943). 
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Fig. 2.—Dissipation Factor (Tan 5), versus Temperature for Some Plasticizers. 


Tue RELATIONSHIP BETWEEN PLASTI- 

cizeER, Bask ResIN, AND PLASTICIZED 

CoMPOSITION FROM THE ELECTRICAL 
STANDPOINT 


In this paper we propose to amplify 
and extend this electrical approach and 
attempt to show how such electrical 
measurements can be used to consider- 
able practical advantage. 

As a first approximation, we can con- 
sider the base resin as a liquid of high 
viscosity; to get some measure of this 
viscosity, we can cause the dipoles pres- 
ent in the molecular structure to oscil- 
late in an electrical field of fixed fre- 
quency and by changing the tempera- 
ture find the one at which the dissipation 
factorisamaximum. This then affords 
a reference point for our further experi- 
ments on plasticization. 

The resin which we have used in our 
experimental work is the copolymer of 
vinyl chloride and vinyl] acetate, known 
generally as Vinylite VYNW, and Fig. 1 
shows the results obtained for the dissi- 
pation factor of this material containing 
the necessary amount of stabilizer to 
prevent thermal degradation, measured 
at-a frequency of 60 cycles per second 
as a function of absolute temperature. 
The maximum occurs at a temperature 
of 362 K. (89 C.). Repeated checks on 
specimens of the same batch of polymer 
prepared in identical fashion show that 
this value can be reproduced to better 
than +0.5 C. 

Since the plasticizers used for making 
plasticized polyvinyl chloride type plas- 
tics are also polar, by using a similar 
technique we can obtain a discrete tem- 
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perature at which they also show a dis- 
sipation factor maximum. Figure a 
shows the results obtained on five repre- 
sentative liquids; these indicate that the 
maxima for the plasticizers occur at tem- 4. 
peratures considerably lower than for m 
the base plastic and that there are quite 3) 
large differences among the various plas- 4 

ticizers. i 

Having now established the two ex- 
tremes of our compounds, namely, pure } 
resin and pure plasticizer, and assuming } 
that we can use the temperature at | 
which the dissipation factor is a maxi-. 
mum as a measure of the viscosity, it 
should be possible to predict what should 3 
happen when various amounts of plasti- 
cizer are added to the base resin. This : 
prediction is also dependent on the two 
materials mixing, and we will return to 
this point later. 

Let us designate the temperature at (} 
which the dissipation factor of the base ¢ 
resin is a maximum as 7’, and the corre- 4} 
sponding temperature for the plasticizer 
as T,. Then if we mix a volumes of the 
plasticizer with 6 volumes of the base ¢ 
resin and assume that the reciprocal of) 
the absolute temperature of the mixture ¢ 
is a function of the volume per cent of 
the components present, the tempera-/ 
ture at which the mixture should have af 
dissipation factor maximum (T’,,) willl 
be given by the expression: 


1 ee: (7) ef 
1s (calculated) = a+b ie 


or 
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i 1 oes! a b 
Tm (calculated) @ +0]T> +75 tt) 
«rearrangement, T’,, is given by: 


Tm (calculated) = et bT ers 
Pp 


VALIDITY oF APPROACH 


veh 


ySince it is easy enough to make the 
‘actical experiment of mixing known 
snounts of plasticizer with a known 
+nount of base resin and to measure the 
ual value of Tn, we can arrive at some 


at ay ne =, eae cma 


t us take two examples at this time, 
mely, dioctyl phthalate and tricresyl 
.osphate. 

»/The details of the actual experiments 


- ~ — 
SS ee es 


Dioctyl Tricresyl 
Phthalate Phosphate 
aseaS ee 362 K. 362 K. 
aga 202.5 K. 228 K. 
Rena < 29.0 24.5 
oe 49.5 49.5 
(observed) - 286 K. 303 K. 
Sin (calculated) 280.1 K 303.1 K. 


} It will be seen that very good agree- 
Yent between the calculated value for 
and that observed is obtained for tri- 


= Experiments conducted with a num- 
er of other plasticizers of various chemi- 

al types showed that considerable de- 
fation from the results expected from 
Jiq. 1 exists. It is interesting to note, 
fowever, that in the majority of cases 
‘ne deviation from Eq. 1 is toward a 
igher observed temperature, and in 
‘those cases where a lower value is re- 
“forded, the deviation is small. 


fue & Vature—A MEASURE OF THE 
PLASTICIZER POTENTIAL 


It was felt that this deviation is in 
‘Itself significant, and examination of 
he results of a number of experiments 
Yndicated that one could use this devia- 
fion as a measure of the ability of a 
plasticizer to exert its potential effect 
n the lowering of the viscosity of the 
)ase resin. Since this concept will un- 
oubtedly give rise to controversy, we 
+jyave chosen at this time not to give any 
barticular name to this measure, pend- 
ng closer examination of its significance, 
ut have merely called it the k value, 
find it is derived from the following ex- 
Joression: 


= T, — Tm (observed) 
~ T, — Tm (calculated) 


jwhere the symbols have the meanings 
fascribed heretofore. 

Obviously when 7'n (observed) 18 the 
same as 'm (calculated), the & value is 


k 
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TABLE I.—PLASTICIZED POLYVINYL CHLOROACETATE. 


T Brittle 
Ze, m Kobeersed), Point, 
Pah eg. eg. deg. 
Plasticizer Kelvin Kelvin k value Kalvin 
Polyester of 1.2-propylene glycol and se- 
ind BGI (G25) ge aan : z 238 302 105 256 
Ee ee ees Naga co 233 301 1.04 253 
TLOCTVE PHOSPHATE manent ae ee een 175 258 1.04 221 
ethyl pentachlorostearate........... || 228 304 1.00 273 
pEricresyl phosphates ene knees 228 303 0.99 273 
Celluflox MV 0.5 atcloack dacs ahines 230.5 305 0.98 281 
Bae Bebacateausaece tn ea ee 175. 258 0.98 217 
Cellufiex M142 be de attire | Ubi homies 236.5 310 0.98 281 
pe lstex MEGA Tate Onn ee ee 229 305 0.97 277 
Paraplex Grd0 LSA aE Miva ee Nee 243 311 0.97 273 
ibutoxyethyl sebacate (Monoplex No. 7) 181 269 0.94 217 
Collunee MIT. orc eh ees 227 302 0.94 277 
inormal octyl phthalate (Dinapol)..... 193 279 0.93 239 
Di-(2-ethylhexyl)-phthalate........___. 202.5 286 0.93 241 
Plestoflex No, 52.0.0 c0c.c ete tee 220.5 301 0.88 263 
Dibutyl phthalate. ...<00.seavca.ce se, 188.5 284 0.88 247 
Dias ee) As ae chain dibasic acid i ; 
OnOoplexUNO LL) iia. odes nnn: 193 
IMonoplex Non lO Ameren ee eee) 192 386 O86 351 
Di - (2-ethylhexyl) tetrahydrophthalate i 
(Hlexol SH POS sec ee eee Eee 19725 288 0.86 241 
Pl AStOHexIN ©. DUL Nec ene ete et eee 205.5 299 0.81 261 
PlastoflexciNosb5 ance en nn wens 191.5 303 0.66 249 
TABLE II.—POLYVINYL CHLOROACETATE PLASTICIZED WITH G-25. 
Plasticizer Tp ie leul T i 
ue ae ee re ne oe et 
per cent Kelvin Kelvin | Kelvin k value 
SOR RAew 238 304.8 302.0 1.05 
AS ae 238 288.3 286.3 1.03 
oy eee 238 285.8 283.2 1.03 
OS iceman 238 282.8 280.0 1.05 
OG! OTs. 238 280.3 275.5 1.03 


TABLE III.—POLYVINYL CHLORIDE PLASTICIZED WITH TRICRESYL PHOSPHATE. 


Le (observed), 
He T deg. 

Plasticizer Tb, Tp, m (calculated), Kelvin 

Content, deg. deg. deg. (Wirstlin k 
per cent Kelvin Kelvin Kelvin data) value 
OT, erieties 363 me 5 es 
Uae Se coo 363 228 329.8 333 0.90 
20 renshs teresa 363 228 320.3 323 0.94 
DB Sete vacctns 363 228 Sti? 315 0.93 
SO novus es 363 228 303.4 308.5 0.91 


unity, and for the more general case of 
Tm (calculated) Smaller than T'm, (observed); 
k is less than unity. 

In Table I is given a consolidation of 
the data obtained on a number of plasti- 
cized compositions, arranged in descend- 
ing order of & value, from which it can be 
seen that k& varies from 1.05 for the 
polymeric plasticizer G-25 to 0.66 for 
the material marketed under the trade 
name of Plastoflex No. 55. A further 
study of this table reveals some other 
data which should be of great interest to 
developers of new plasticizers as giving 
some indication of the particular molec- 
ular groupings requisite for improved 
materials. In general, the sebacates 
have high values for &; in fact, with the 
exception of the dibutoxyethyl deriva- 
tive, the values are all above 0.95. The 
phosphates, too, seem to have values 
close to unity, and it is interesting to see 
the influence of the various isomeric 
mixtures used in the preparation of tri- 
cresyl phosphate. Thus, the various 
M179 materials are all believed to be 
essentially tricresyl phosphate, and the 
experimental data would seem to bear 
this out. Not only are the 7’, values all 
close together, within +2 C., but the k 
values vary only from 0.94 to 0.99. The 
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phthalates have lower k values, of the 
order of 0.90, and hydrogenation, as in 
di - (2 - ethylhexyl)tetrahydrophthalate, 
seems to reduce this value still further. 


Tue UNIQUENESS OF THE k VALUE 


Before proceeding with the further 
use to which the 7, and k values can be 
put, an examination of the validity of 
the number derived as the k value would 
seem to be in order. In many of the 
theories and expressions so far adduced 
for plasticizer-polymer interaction rela- 
tionships, so-called constants have been 
derived whose values are often not fixed 
but are somewhat dependent on the par- 
ticular experimental conditions used. 
Since the & value is given as a number, 
and this is derived by measurements on 
a number of compounds having approxi- 
mately the same plasticizer-resin ratio, 
we have considered how this number is 
affected by varying the relative amounts 
of plasticizer and base resin present over 
a range commensurate with that of nor- 
mally used compositions. 

In Table IT we list the data obtained 
on a series of G-25 plasticized stocks, in 
which the plasticizer content varies from 
36.1 to 56.0 parts by volume. The 
corresponding k values show remarkably 
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good agreement indicating that the k 
value, once determined for a single con- 
centration, can be used for determining 
the Tm (observed) Of a compound having 
a different plasticizer-resin ratio, solely 
by the use of the measured 7, and 7, 
values. 

It might be argued that this agree- 
ment is fortuitous and that our 
Tm (observed) Values might have been 
influenced by an innate desire to obtain 
the results given. We have, therefore, 
chosen to use some observed data of 
Wiirstlin for polyvinyl chloride plasti- 
cized with tricresyl phosphate and, to- 
gether with our value of 7, for this 
plasticizer, to calculate the correspond- 
ing k values for thissystem. The results 
are given in Table III from which it will 
be seen that again we get a k value 
which can be considered constant over a 
wide concentration range and that we 
therefore seem to be justified in asserting 
the uniqueness of this parameter. 

It is also interesting to observe that 
the & value for the system polyvinyl 
chloride-tricresyl phosphate is distinctly 
lower than the k& value for the system 
polyvinylechloroacetate-tricresyl phos- 
phate, an observation which is in line 
with the practical knowledge that the co- 
polymer requires less of a given plasti- 
cizer for a given low-temperature be- 
havior than the straight polymer. 


CorRRELATION OF BritrLEe Point, FLEX 
TEMPERATURE, AND THE TEMPERATURE 
OF THE DisstIPATION Factor MaxImMuM 


Turning now to the consideration of 
the use to which these electrical measure- 
ments can be put in studying the low- 
temperature behavior of plasticized 
compositions, Table I also lists the cor- 
responding statistical brittle points for 
the compounds measured in accordance 
with A.S.T.M. Method D 746.9 Ac- 
cording to the earlier viscosity theories 
of plasticizer performance for low-tem- 
perature use, the lower the viscosity of 
the plasticizer the better its probable 
low-temperature behavior. 

In Fig. 3 we have attempted to plot 
the viscosities of the various plasticizers 
used against the observed brittle points 
for a series of compounds all containing 
the same ratio of plasticizer to resin by 
weight. It will be seen that no satis- 
factory curve can be drawn to fit the ob- 
served values. Should we, however, 
plot the T'm (observed) Value against the 
brittle point, then as seen from Fig. 4, 
a reasonably straight-line relationship 
can be developed. The scatter of the 
data is probably due more to inherent 
experimental difficulties in making the 


® Tentative Method of Test for Brittle Tem- 
perature of Plastics and Elastomers (D 746 — 44 
ayes? Book of A.S.T.M. Standards, Part 6, 
p. 
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Fig. 3.—Plasticized Polyvinyl Chloroacetate. 


Viscosity of plasticizer as a function of brittle point temperature. 


measurements than to deviations from 
such a relationship. As a further ex- 
tension of the use of the T'm (observed) 
values, we have used data given by 
Reed, et al.,!° for the so-called 7’, values 
(flex temperature) for a number of com- 
pounds of composition corresponding 
to those on which we had measured the 
electrical data, and Fig. 5 shows the re- 
sult of plotting 7’, against Tm (observed): 
Again a reasonably straight-line rela- 
tionship develops. It is then apparent 
that in the measure of 7, we have a 
means of predicting the low-temperature 
behavior of plasticized compositions as 
reflected by such measurements as 
brittle point and flex temperature. 

Since we have already demonstrated 
that the & value is a constant over a 
wide range of compositions, and the 
Tm (observed) Can be calculated from a 
knowledge of the amounts of plasticizer 
and base resin used, the 7, and the 7, 
values (using Eqs. 1 and 2), it is appar- 
ent that we are now in a position, once 
having obtained the & value for any par- 
ticular plasticizer-base plastic system, 
to predict the low-temperature proper- 
ties of any compound in this system 
without further measurement. 


SIGNIFICANCE AND USEFULNESS OF T', 


AND k VALUES 


Of more interest, however, is a study 
of the 7’, values and the corresponding 
k values. It is apparent from Table I 
that should the & values of all plasti- 
cizers be the same, then the low-temper- 
ature properties of the plasticized com- 


10M. C. Reed and L. Connor, ‘‘Behavior of 
Plasticizers in Vinyl Chloride Acetate Resins,”’ 
Industrial and Engineering Chemistry, Vol. 40, 
p. 1414 (1948). 
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Fig. 4.—Plasticized Polyvinyl Chloroace- 
tate. 
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Temperature, 7m (observed), deg. Kelvin 


Fig. 5.—Plasticized Polyvinyl Chloroace-) 


tate. 
Uy, data from Reed, et wan Industrial and Engi- F 
neering Chemistry. 
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ands would be in direct relationship 
th the value of 7,. In attempting 
1; synthesize new plasticizers or to 
jidy materials offered for test, a quick 
termination of 7’, will serve conveni- 
»jtly as a means to screen out any ob- 
Jpusly unsuitable material for low- 
“‘faperature work. Thus it is apparent 
at a plasticizer having a T, value 
ther than 250 K. has no advantage 
“jer any existing materials (at least 
hnically if not “pricewise’’) since 
wen assuming it had the highest value 
\ %, say 1.05) it would not produce 
mmpounds of comparable low-tempera- 
‘re properties to, say, tricresyl -phos- 
hate, with the same plasticizer-resin 
ttio. On the other hand, the mere 
t that a suggested plasticizer has a 
“ory low T, value does not automati- 
f jily insure that it will produce com- 
)punds of superior low-temperature 
‘“foperties since the latter will depend on 
fe k value. 

#Using the above considerations, it is 
»elieved that any new plasticizer can be 
‘$efully classified by measuring its 7, 
(hid & values for a fixed composition and 
@mparing these with the values already 
Mtablished in Table I. As a further 
) fudy of the influence of structure of the 
‘fasticizer molecule on its probable per- 
i@rmance as a plasticizer, it is obvious 
dhat by taking selected members from a 
umber of homologous series, one could 
alyze the effect of increasing chain 


; 


U. to this time stand- 
‘Irds for industrial diamonds have not 
‘jeen attempted, due to difficulties en- 
buntered when the subject is fully ex- 
Wlored—such consideration: as: (1) 
}puntry of origin, (2) the many general 
uality groupings, (3) shapes, and (4) 
Jolor and freedom from flaws. There 
ire many subgroups and refinements 
jnereof to further complicate this situa- 
ion. 

At this point one may ask, “Why the 
Joncern about industrial diamonds?” 
People have been using them for years 
ind no one seems to have failed to re- 


/TOTE.—DISCUSSION OF THIS PAPER IS 

(NVITED, either for publication or for the at- 

jention of the author. Address all communica- 

pps to A.S.T.M. Headquarters, 1916 Race St., 
iladelphia 3, Pa. 
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length, chain branching, and so forth, 
on the properties and thus determine the 
optimum structure for any particular 
series. Work of this character is al- 
ready under way in our laboratories. 


An Example: 


As a concrete example we can take the 
Spaise data of Table I for the phthal- 
ates. We have already observed that 
the hydrogenation of the benzene ring to 
form the corresponding tetrahydro de- 
rivative, although improving somewhat 
the T,, value, causes a marked decrease 
in k, and therefore compounds prepared 
from this plasticizer show no great ad- 
vantages from a low-temperature stand- 
point over the unhydrogenated material. 

Increasing the alkyl chain length of 
the molecule apparently causes an in- 
crease in 7’,, which is not surprising, but 
also improves somewhat the k value. 
It would be interesting to see whether 
there is an optimum in the dialkyl 
phthalate series and, if so, where in the 
chain length and at which particular con- 
figuration it occurs. 

Perhaps the most striking effect of 
structural change is to be found in the 
phosphate series, where the change from 
triaryl to trialkyl phosphate not only 
produces a lower 7’, but also improves 
the k value, so that trioctyl phosphate is 
one of the most effective plasticizers 
from a low-temperature standpoint. 
This fact is of course not new, practical 


By H. L. Strauss, Jr.’ 


Fig. 3 


Fig. 1 Fig. 2 


Fig. 1.—Octahedron Shape. 
Fig. 2.—Blocky Shape. 
Fig. 3.—Elongated Shape. 


ceive knowledge that is theirs for the 
asking. 

The same might be said of many 
things. For example, people used 
turned threads before precision ground 
threads were employed, and organiza- 
tions have met to provide the necessary 
thread standards which guide a producer 
today as to acceptable standards of 
tolerance. These specifications have 
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experiments having demonstrated this 
at the time of its development. 


CONCLUSION 


In all of the above discussions it 
should not be overlooked that the elec- 
trical approach to the study of plasti- 
cized systems is offered only as a guide 
to further, more intensive work and that 
other considerations in plasticizer tech- 
nology, volatility, moisture sensitivity, 
and so forth, must be studied in the 
normal manner. The results discussed 
above demonstrate the usefulness of the 
electrical approach to the general prob- 
lem of the plasticization of polar poly- 
mers and in particular it is believed that 
the k value concept introduced affords a 
relatively simple approach to the gen- 
eral subject of plasticizer polymer rela- 
tionships which is becoming of increas- 
ing importance to the technologist in this 
field. It is hoped that additional work- 
ers will be encouraged to carry out 
experimentation along similar lines so 
that the importance of these concepts 
may be more fully utilized. 
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he Need For Standardization of Industrial Diamond Products 
_A Suggested Standard for Industrial Diamonds and Tools; a System of Nomenclature 


been a boon to every industry making or 
using threaded devices. A similar boon 
to industry could take form in the gen- 
eral acceptance of standards for indus- 
trial diamond products. 

Industrial diamonds today represent 
a commodity of utmost importance. 
They are classed by the Government as 
a strategic mineral commodity, neces- 
sary to peacetime and wartime produc- 
tion. Therefore, they are stockpiled 
for use in time of need. 

One of the contributing factors to the 
need for standardized control and care- 
ful use is the unfortunate fact that they 
are not mined in this country. Since 
industrialists in this country depend on 
foreign powers for an uninterrupted sup- 
ply of industrial diamonds, purchasing 
diamonds according to standards is im- 
portant to our national security. 
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Importance to Manufacturers: 


The user naturally, if he had the 
knowledge, would attempt to set up 
some standards as to shape, size, color, 
and allowable flaws. But even before 
setting up standards, a generally ac- 
ceptable nomenclature would have to be 
devised. An attempt has been made to 
do this as a first step in establishing 
standards. Before any intelligent dis- 
cussion can take place, one must know 
what the other man is discussing and 
vice versa. Therefore, the following 
tentative suggestions for the standardi- 
zation of industrial diamond nomencla- 
ture and classification have been de- 
veloped. 


SUGGESTED DEFINITIONS AND CLASSI- 
FICATION ACCORDING TO PHYSICAL 
SHAPE 


Type I—Octahedron Shape: 


Usually a diamond having a sym- 
metrical shape with an equidistant apex 
culminating in a pointed diamond (see 
Fig. 1). The points or corners may be 
somewhat rounded, the amount of im- 
perfection allowable being dependent on 
the use. 

Grade 1. Octahedron Shape (usage— 
wheel dressing tools)—Should be free 
from flaws or cracks and have a trans- 
parent color, allowing light to be re- 
flected and permitting close inspection. 

Grade 2. Octahedron Shapes.—Should 
have no cracks, but may have flaws or 
carbon spots located internally but not 
near wear points; color transparent to 
translucent. 

Grade 3. Octahedron Shapes.—Hay- 
ing obvious flaws or a crack in a part of 
the stone not adjacent to a wear point. 
Having internal flaws and surface flaws 
on three or more corners, and possibly 
one or two good wear points. The color 
is translucent to transparent. 


Type La—Crystal Type Octahedrons: 


“Crystals,” as they are called in the 
trade, are similar to octahedrons, except 
for their size and surface condition. 

Suggested Standard Definition (for 
use in thread grinding practice only): 
A crystal is an octahedron whose surface 
is both smooth and without defect. 
The corners or points are sharp, and if 
intended for thread grinding, the radius 
at the apex does not exceed 0.003 in. 

Grades are similar to those as given 
for octahedrons. 


Type II—Blocky, Ill-defined Shapes: 


This type of diamond is used for wheel 
dressing. As shown in Fig. 2, these 
stones may have from one to four cor- 
ners and usually are not of any definite 
shape. 

Grade standards are similar to the 
octahedron designation. 
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Fig. 4 Fig. 5 


Fig. 4.—Radius Dressing Tool. 


Fig. 5.—Thread Grinder. 


Type I1I—Elongated Shapes (See Fig. 8): 


Radius Dressing Tools.—A diamond 
whose length is three times its girth. 
(One grade only.) Has complete free- 
dom from flaws or carbon spots on the 
extremities. Carbon spots internally at 
the center of the stone may be present. 

Cluster Type Tools—A diamond 
whose length is about twice its girth. 

Grade 1: Stones whose lengths are 
two or more times the girth. Minor 
flaws and larger spots are permissible at 
any position on the expendable stone. 

Grade 2: Stones whose length are 
twice the girth or less and ranging from 
translucent to opaque in color. Large 
carbon spots and flaws are permissible. 


Crushings: 


In addition to the above, ‘‘crushings”’ 
for use as diamond powder is a recog- 
nized article in the trade. 

For use as ‘“‘crushings,” diamonds may 
be of any shape or color. The stones 
customarily have a shattered, lami- 
nated, or carbonaceous appearance. 

Norre.—The above partial list classifies 
the diamond as to physical types. Other 
classifications are used, such as by country 
of origin and by present trade names, but 
the above list indicates the need, for some 
group directly interested in the subject, to 
stimulate, propose, and undertake stand- 
ardization. 

The three countries supplying diamonds 
in greatest quantity are: (1) Belgian 
Congo, (2) Union of South Africa, and 
(3) Brazil. In many cases these three 
areas produce diamonds that have repeti- 
tious characteristic properties. For ex- 
ample, many diamonds originating from 
the Belgian Congo will have a coated or 
frosted characteristic appearance and pos- 
sibly a cubical shape, whereas those dia- 
monds found in South Africa have, in 
many cases, an octahedral, blocky, or 
elongated shape, with a smoother, more 
translucent appearance. 


CLASSIFICATIONS ACCORDING TO THE 
FINisHED ToOoLs 


Tools are frequently referred to as 
“wheel dressers,” “thread grinders,” 
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Fig. 6 


Fig. 6.—Turning Tool. 


Fig. 7.—Cluster Type Dresser. 


etc., and the following definitions are|@ 
suggested : 

Wheel Dressers —The term “wheel } 
dresser’ should be applied to all dia-, 
mond tools whose purpose is alteration if 
of any form on a grinding wheel. 

Straight Dressing Tools.—All tools\ 
used for purposes of straight line move- 4? 
ment, known at present as ordinary jf’ 
wheel dressing tools. Diamonds may \ 
be octahedron or of blocky shape. 

Radius Dressers.—Tools used to gener- 4" 
ate any concave, convex, angle, or any \j" 
combination of the above (see Fig. 4). ij 

Thread Grinders —Tools containing a 4 
diamond (Fig. 5) used to generate a a! 
thread form on a grinding wheel. The @" 
diamond may be one of a variety of #! 
shapes, but in any event, it must be of # 
first quality. | i 

Diamond Turning Tools.—Diamonds i! 
specially polished or lapped, and used # 
to turn metal (Fig. 6). The diamond # 
must be of first quality. eS 

Diamond Cluster Tools.—Multistone 
dressers of somewhat elongated shape 
(Fig. 7). 

Industrial Diamond W heels and Hones. 3 
—The terms apply to many types and 
bonds, such as (a) ceramic, (b) metal, 
and (c) resinoid, usually a compression f 
molded phenolic binder with additives. 
(It is interesting to note the following g9 
standards are urgently needed for gene- } 
rally accepted bonds, particle sizes, and ¢ 
surface measurements, wherein the user 
can obtain some indication of wearabil- - 
ity: (1) soft bonds of phenolic nature ¢ 
giving higher finish than a metallic’ 
bond, (2) particle size of diamond pow-’ 
der used, and (3) length of grinding or 
lapping surface.) 

The above is meant only to be a 
sketchy outline of what is required as an} 
aid in the purchasing and use of loose 
diamonds and diamond tools. It is pre-! 
sented by the author to elicit discussion. } 
Comments and suggestions as to the 
properapproach to standardization would\| 
be appreciated, looking toward the for-! 
mation of a discussion group. 
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I. 1946, the author pre- 
tiated a paper at the annual meeting 
»} the Society describing his observa- 
wns during a 10-yr. period on a total 
| 24 square-foot panels of filled and 


eck at Madison, Ill. Until these 
/ sts were started, the author had been 
tfirm believer in the efficacy of filler 
# increasing the crack resistance and 
whughness of asphalt coating. This 
tlief had been based, quite naturally, 
literally hundreds of laboratory 
sts that had demonstrated convinc- 
‘igly: (1) that filler increased the 
‘bsistance to cracking at 32 F. of 1-in. 
blindrical molds of coating; (2) that 
‘ler increased the resistance of asphalt 
iingles to the shearing or stripping of 
heir granules and coating in the so- 
‘lled laboratory “slam,” or “shatter,” 
}st; and (3) that filler increased the 
Sumber of cycles before failure of layers of 
dpating on small aluminum panels when 


| When, therefore, the author’s 24 
4 irge panels of filled and unfilled coat- 
/ags on saturated felt exposed to actual 
jeathering outdoors failed to reveal 
jay such greater resistance to cracking 
tm the part of the filled coatings, he was 
jaclined at first to minimize the sig- 
tificance of his initial observations as 
leing nonrepresentative or as having no 
fecessary bearing on the ultimate re- 
ults, since they seemed to run counter 
fo years of methodically conducted 
jaboratory testing. 


MOTE.—DISCUSSION OF THIS PAPER IS 
|NVITED, either for publication or for the at- 
ention of the author. Address all communica~ 
ions to A.S.T.M. Headquarters, 1916 Race St., 
*hiladelphia 3, Pa. 

Presented at the Fifty-Second Annual Meet- 
‘og, Am. Soc. Testing Mats., Atlantic City, Nad: 
une 27-July 1, 1949. 

’ 1 Director of Research, Lloyd A. Fry Roofing 
Jo., Summit, Ill. 
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By G. L. Oliensis' 


SYNOPSIS 


Laboratory and Weatherometer tests on asphalt coatings, such as used 
in ready-prepared roofings, have consistently pointed to the greater prob- 
able durability of the filled than the unfilled types. 
was shown for the first time that actual 10-yr. exposure tests on large 
panels of coating on saturated felt had failed to bear out this trend. The 
present paper presents additional corroborative evidence of a number of 
asphalt shingle roofs made with unfilled coating that have successfully 
weathered 20 to 30 yr.’ exposure and therefore justify a reconsideration of 
such roofing specifications as make the use of filled coatings mandatory. 


In 1946, however, it 


It is therefore interesting to trace, in 
reviewing the successive reports he 
made from time to time on his observa- 


‘tions on these panels, the slowly dawn- 


ing realization that he was indeed 
witnessing a marked, but nevertheless, 
authentic and indisputable, contrast 
between laboratory tests and actual 
exposure tests; and that that contrast 
must signify either that unfilled coatings 
possessed a reserve of weather-en- 
durance that those particular laboratory 
tests were inherently incapable of 
detecting, or that the toughening effect 
of filler on coating as indicated by 
laboratory tests had no particular 
relation to, or influence on, the more 
essential factor of the durability of 


Twenty to Thirty Years’ Weathering of Asphalt Shingles 
Made with Unfilled Coatings” 


asphalt roofings under actual weather- 
ing conditions. 


GENERAL EVIDENCE ON DURABILITY 
oF UNFILLED-CoaTING RooFINGs 


Once having become reconciled to 
this new point of view, the latter did 
seem eminently reasonable after all; 
for to those familiar with the phe- 
nomenal growth of the asphalt roofing 
industry in the three decades before 
the general advent of filler in coating 
(between 1900 and the early 1930's), 
it would seem incredible that such a 
rapid growth of the industry from its 
small beginnings in 1900 to an output 
of approximately 40,000,000 squares in 
1927 would have been possible with 
roofing made with the unfilled coating 
that was used exclusively during that 
period 7f unfilled coating in actual 
service were really as brittle and as 
prone to shattering, cracking and dis- 
integration as laboratory tests had so 
consistently been demonstrating it to 
be. 

However, more concrete evidence 
of the durability of roofings made 
with unfilled coatings is now available 
and the author presents this evidence 
herewith, based upon roofs in actual 


Fig. 1.—Roof A. 
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TABLE I. | 
Roof A | Roof B Roof C Roof D Roof E | Roof F | 
Location of roof Kansas City, Mo.| St. Louis, Mo. | Madison, Ill, I 
Street roche ceerarere ccc avaiave earctece wraeelsusronsrolpsieheiecs niacetactcrem Bailey Newstead Rosalie Carrie Bissell | 
ay ati 6 SPREE TIO REO I OM Eat SERS oS cad 4-in-1 4-in-1 4-in-1 3-in-1 3-in-1 Individual | 
See of shingle: bb nA IRC GA ORO SSE ISIS A 10 X 32 10 y 32 10 X 32 12 32 12 - 32 8 x j2% j 
Inches exposed aciractrere. isis Ge toeicioneiore shcielavatiche cs 4 | 
f Ce ete Coertere piel Atha a aca TOrI re Slate Slate Slate Slate Slate Slate 7] 
Ue leran ile ey Hees ae eee iE BL-Blk. BL.-Blk. BL-Blk. BL-Blk. BL.-Blk Natural green 
IBACked tis tine ne tnctcterel evel teketey ster sricvesieieeedenareteteacls Res —— Very fine talc 
UDHI Cn esscOLtelter nmin iter care cece ereiNtel a ricveys No. 50 Ree eee Nowe Nore Nee ‘ | 
A . finished weight, lb. per 108 sq. ft...... 82 7 : - \y 
Date applied. - ae dheaer ae ar ie hctodelere ces Feb., 1923 Spring, 1928 Spring, 1927 Spring, 1925 Spring, 1925 June, 1918 
Age when photographed, yr.........-..0ee00% 23.3 20.7 PHL arf ORE 23.7 30.5 ; 
A PDTOX. GTECR BAUALGS sre cise «, cist] acetic a seplic eles os 15 20 14 30 6 Be | 
pproxslopesineperiit:-<ckee nee e ee: Qe 4 yeh Y 4 4 % 
Shing Cr eeceono Gene GOOD OOO Sc Sob Da De chanrnarHe Yes No Yes No No No 
AspHALTs USED 
Saturant: 
Penetration at 77 F. 100 g. per 5 sec........ seskens 25 to 30 25 to 30 25 to 30 25 to 30 25 to 30 
Softening point (Ball and Ring)............ Rane 150 to 160 F. ae — —137 to 147 F. 
Peer int Sappericent:. octet serene a cee ss 99.5+ 99.5+ 99.5+ 99.5+ 99.5+ 99.5+ 
oating: 
Penetration at 77 F. 100 g. per 5 sec........ AAO 18 to 22 18 to 22 16 to 20 16 to 20 18 to 23 
ortenine: point (Ball Bndining) seepdse ARIS RMSIS.« wees 215 to 225 F. 215 to 225 F. 210 to 220 F. 210 to 220 F. 210 to 225 F. 
SolublesiniCS2,speri cent eis../cietusio so cceeyeerete cre 99.5+ 94.5 to 97.5 99.5+ 
Added Willer y.ir :. vitor ctetes scare ciate ts rele oceelas None None | None | None | None None —_—i{ i 
ANALYSIS y 
Test No. $2399 $2398 $2400 
Weight 108 sq. ft., lb.: 
elo EERE eC) 0 Dho GR IC Oe POLO wea MRI CLO Lucario a IREAL cone ech. Be Se 12.2 17.3 9.6 
Sa Guramtecicccacrevartalere:aisvattve ereve occle erersceesteoe cole sen Oitueiollevieua (enanener< Bienseeyeucheyaie: abeaseemel oben 20.2 otek 15.3 
Coatitig= face westacccursth. sje areteies ac latens stece haves wcsveiltne oiolalolenerevolshe a chain sole telewene he: eteie (19.5) (20.2) (15.8) 
Coating — Dae le aren sinist siete ncvorarctalions erevereve e ove ovelecete seueyere Lan HOO Cea one hTcre ie ( 3.4) ( 3.4) (15.0) 
Coating —total era eres cites dere etare cette, Soeteel ate. ova. ave, atte Stang, Teh el ate ot Niare eee heaotete cco oratatis ons 22.9 23.6 30.8 
Bleatie evaweravche arena el ok coe: c elev cecce bedsores oud acs ajc sole eva cite lovopetelcanel aye cas toon eval hemes eevenesemacer sneer 14.0 35.3 22.7 
Mineralpmatter on back (by cashing) levers enero. cies cia el esevolciayeiepsione chetereneicre rte crertekanel: 0.9 0.6 0.7 “= : 
NGM Pae Petes ee arene al Mere ens Rote e TA crated ae Toho rote aia ar, a aceberel s Whetoucle tote cehtetor tte tale aR ret Go 70.2 107.9 79.1 ©) |i 
A NUGUSAUUTA TU hg c unserer re heels «ie eps conssare Ceres > csnle otuteme ret ee meet teen mee kar ae 165 180 159. 64 | 
Extracted Felt: ie 
Weight per 480 sq. ft. (corrected for excess ash), Ib.............0- 20 eee reece ees 54.4 76.8 42.9 “aa 
PPSHICICTIORS; AM aye ie tse relapererassToreverasSyous ese ero el a'e) velcua sare eeanarenevatehe steie carel Paieoy See eeON CLO ee eR 0.064 0.095 0.048 
Minerat Marrer Passinea No. 100 Steve 1n ‘‘Coatine Pius Passtne No. 100 S1nve”’ 7a | 
Aghtininner portion: ofsfelt,; DEPACONG s:tarssore levee) aveso.crecehetucte ie aemenke tie ee cine wes 7.98 8.5 6.95 ; 
Ash any wholesfeltusper COmt 2 octets es eae Minos, ova ava) ove reve dena otonens inten coy ees rae e eee ie 8.24 8.41 en 7 
Weight of mineral matter passing No. 100 sieve, lb. per 108 sq. ft.: al 
(a) Entrained in felt-(calculated from felt ash)... ..... 2.52.2. seme es eee 0.04 0 0.02 Bd 
(b) By washing total CS2 insoluble through No. 100 sieve...............-.200- 1.79 1.34 1.48 Be 
EL OG al SRS ete ane ares hia sso ate ERE ROPD farts lor ve. Geena yore ve Rar haat Povey re ttn race tatae 1.83 1.34 1.50 
Total mineral matter passing No. 100 sieve (on basis of total coating plus mineral 
matter passing NowlO00isieve). per cents ricer cacao oer 7.4 5.4 4.7 


service for from 21 to 31 yr., whose 
composition, age, location, and type of 
coating is authentically established. 
These roofs are six in number, one being 
the product of the American Asphalt 
Roof Corp., and the other five the out- 
put of the former Barber Asphalt Co. 
In Table I is given a tabulation of all 
the data available on these six roofs, 
which are identified as A, B, C, D, E, 
and F, respectively. One or more 
photographs of each of them are 
shown in Figs. 1 to 6, inclusive. 


DESCRIPTION OF 20 TO 30-YR.-OLD 
Roors 


Roof A: 


The author’s attention was directed 
to this roof through an advertisement 
of the American Asphalt Roof Corp. 
in the 1948 issue of Retail Lumberman 
in which a cut of the roof was included, 
with the following caption: 


“Would you guess this roof to be 
almost 25 years old? These... asphalt 
shingles were applied in February 
1923! Here is an outstanding example 
of . . . wearability. After close to a 
quarter century of service, these blue- 
black, 4-in-1 strip shingles obviously 
are in excellent condition on the large, East side. 
front area of this roof. On the south 


Fig. 2.—Roof B. 
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West side, 
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most flat, the shingles are worn, yet 


weathertight!”’ 


\y 
a e of the house, where the roof is 
| 

{ 

| 

} 


' Imanagement of the American 
Jaalt Roof Corp. has kindly furnished 
(7 by 9-in. photograph from which 
: ‘cut had been made, and a reduced 
iy of this is shown, with permission, 
lig. 1. 
‘he shingles on this roof are 4-in-1 
as of uniform thickness, exposed 
). to the weather. 
r examination of the photograph 
f a magnifying glass indicates that 
i ih the exception of a small group of 
| 
| 
. 
| 
. 
{ 


r 


- 


je eight or ten tabs (on the flatter 
t part of the roof immediately 
wcent to the gravel stop) which 
2 lost most or part of their coating, 
a minor degree of decoating about a 
higher up, and a slight cocking up 
he tabs here and there on the rela- 


¥ 


f 


\ 


West side. 


East side. 
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tively flat dormer, which may be due 
solely to the blowing in of small twigs 
and leaf fragments from the large tree 
that brushes over that portion of the 
roof, the shingles as a whole substan- 
tially justify the favorable comments in 
the advertisement. The steeper areas 
of the roof seem to be in especially good 
condition. 

The author had assumed from the 
first that since this roof was applied in 
1923, long before filler began to be used 
extensively in the roofing industry, the 
coating in these shingles was no doubt 
unfilled. In order to eliminate any 
doubt he secured from the American 
Asphalt Roofing Corp. the following 
statement, dated March 29: ‘We are 
able definitely to tell you that there was 
no filler used in the coating.” 

Fortunately, we have a good deal of 
even more detailed information on the 
other five roofs B to F inclusive, dis- 
cussed in Table I, since the shingles all 
came from the Madison plant of the old 
Barber Asphalt Co. and all but the ear- 
liest one of the five were manufactured 
while the author was chemist-in-charge 
at that plant, and as such had direct 
control of the formulas and character- 
istics of the saturants and coatings and 
of the makeup of ali the roofings manu- 
factured there. Inasmuch as his rec- 
ords and test data show that the use of 
fillers in the Barber Company’s Shingle 
goods was not begun at Madison until 


West side. 
Fig. 3.—Roo C. 
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October, 1932, there should be no doubt 
that all these shingles were made with 
unfilled coatings. This is, in fact, 
amply borne out, as will be shown later, 
by the analysis of the shingles taken 
from three of the five roofs, namely 
Roofs C, E, and F. While no samples 
have so far been obtainable of the 
shingles on roof D, they were of the 
same type and date of manufacture as 
those of roof E. The three analyses, 
therefore, really represent four of the 
five roofs, and the only one not covered 
is roof B, which is the youngest, and 
therefore not quite as significant for the 
purpose of this paper as are the other 


older four. A brief discussion of each 
of these roofs follows: 
Roof B: 


As just stated, this is the most 
recently applied of the five roofs. Its 
age when photographed last December 
was nearly 21 yr. It faces east and west 
and is not shaded by trees (or by ad- 
joining buildings except partially on 
the west). The shingles are 4-in-1 
square-butt, uniform-thickness strips, 
exposed 4 in. to the weather, and are all 
in excellent condition on both sides of 
the roof. The tabs are well sealed, lie 
flat and uncurled, show no blistering 
or cracking of the top layer of coating, 
or any wearing away at the lower 
corners or exfoliation of the felt at the 
exposed edges. To all intents and pur- 


West side. 
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poses the roof seems practically as 
good as new. 


Roof C: 


This roof was applied a year earlier 
than B and is consequently now over 
22 yr. old. It faces east and west, and 
is covered with exactly the same type 
of 4-in-1 strips as roof B. ‘Trees sur- 
round the house and their branches 
brush over the roof in spots and lash 
it in strong winds. Small twigs and 
fragments of leaves have become lodged 
under the tabs here and there and 
have slightly cocked up some of them. 
As a result, while the tabs as a whole 
are well sealed together, the edge 
areas of some of the tabs are slightly 
warped and the extreme corners are 
slightly worn. Some of the tabs show 
a number of very small areas of bare 
coating or felt, possibly as a result 
of occasional blisters that had broken. 
In spite of these minor defects, the tabs 
as a whole are all still sound and firm and 
rain-tight, and the author therefore 
still classifies the condition of this 
22-yr.-old roof as definitely good. 


Roofs D and E: 


These two roofs were applied at about 
the same time, over 24 yr. ago. The 
larger roof, D, faces northwest and 
southeast while the smaller roof, H, 
over a garage faces northeast and south- 
west. Both are unshaded by trees or 
adjoining buildings. The shingles on 
both are 3-in-1 uniform-thickness strips, 
with cutouts 32 in. wide, based on No. 
70 felt and laid 5 in. to the weather. 
About five years after the roofs were 
applied, a fine snow driven by a heavy 
wind apparently forced its way in under 
the tabs through the wide cutouts on 
roof D, and after thawing developed 
several small leaks. To prevent future 
leaking from that cause, dabs of plastic 
cement were applied at the top edge of 
these cutouts over the entire roof D. 
These dabs are still visible in Fig. 4. 
No further trouble has been experienced 
with either roof D or E. The shingles 
on these two roofs are in almost as per- 
fect condition as those on the 21-yr.- 
old roof B. The tabs lie flat, snug, 
unwarped, unmarred by blisters or 
cracks, with practically no rounding at 
the corners or exfoliation of the felt at 
the edges. Both roofs are the finest 
examples of asphalt roof of their age 
that the author knows of. Roof D, 
over the garage, has frequently been 
pelted with rocks by the neighborhood 
youngsters playing in the adjoining 
alley and vacant lot. A few of these 
rocks are visible in the photograph, but 
as will be noted, there has been no 
consequent spalling of the top coating 
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Southeast side. 


or any other ill effect from the impact 
of the rocks. This point is rather 
significant in view of the claim so often 
advanced, based on purely laboratory- 
conducted tests, that unfilled coatings 
shatter readily under impact. 


ASTM BULLETIN 


Northwest side. 


Fig. 4.—Roof D. 


Roof F: 


This roof (or rather portion of roo 
since it is only one square in size) ii 
truly a “battle-scarred veteran,” as i 
was applied in June, 1918, over 31 yr 
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Southwest side. 


ae | 
hg an asphalt shingle roof could be 
ybected to last. It faces south, and is 
shaded. The shingle is a simple old- 
Wyle 8 by 122-in. individual type, of 
aform thickness over-all like the other 
‘We in this group, and is laid approxi- 
tely 4 in. to the weather. Though 
> nailing points were extraordinarily 
sh, as much as 52 and 6 in. from the 
t, the tabs soon sealed firmly to- 
ther. For a time, these shingles were 
pected each summer and winter to 
st their flexibility and the degree of 
wehesion between the tabs under vary- 
temperature conditions. Occasion- 
~y small corners were broken off 
ing these examinations. When it 
s realized that the prying up of the 
Jaled tabs and their frequent handling 
ght ultimately shorten the life of this 
uare, inspections were made at pro- 
essively longer intervals. Until about 
n years ago the shingles in this square 
mained in excellent condition. 
nereafter, the roof deck on which this 
juare had been applied began to be 
‘ed more and more frequently as an 
‘posure deck, because of its southern 
posure and freedom from shade; 
d square F was therefore often 
amped over and scuffed by men carry- 
(¢ bundles of shingles to various parts 
# the roof deck. Nevertheless the 
ingles still held out well until about 
free or four years ago when they began 
4 deteriorate noticeably. At the pres- 
hit time, many of the exposed tabs 
} the lower half of the square feel rather 
little and lifeless and have become 
scoated along the sides and butt edges, 
jad the felt thus exposed has become 
jcown and worn away. However, the 
foper two-thirds of each shingle are 
ill unimpaired and are so tightly 
paled that they cannot be separated 
\ithout mutilation. Hence this square 
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Fig. 5.—-Roof E. 


though already 31 yr. old, is still rain- 
proof and weathertight and serviceable, 
in spite of the rough handling it has 
received in both the earlier and later 
stages of its exposure. 


Measured by any normal standard of 
durability, all these six roofs, ranging 
in age between 21 and 81 yr., rank 
extremely high. Their record is all 
the more significant when it is reflected 
that the last five roofs are not merely the 
best five that could be selected in sup- 
port of the author’s thesis, but are all the 
roofs applied prior to 1932 of which the 
author has’ personal knowledge; how 
many more such veteran roofs are still 
giving yeoman service one cannot say. 
The shingles of these six outstanding 
roofs were, as stated, without exception 
made both with unfilled coating, as 
shown by the plant records in the case 
and by the corroborative analysis of the 
shingles from three of the roofs, a 
discussion of which follows. 


Finzk Minerau Matrer ExtTrRAcTED 
FROM SHINGLES 


The analysis of the three roofs just 
referred to shows that the percentage 
of mineral matter passing the No. 100 
sieve, on the basis of the coating plus 
the material passing that sieve, ranges 
between 4.7 and 7.4. It is clear that 
much of this fine mineral matter must 
be material that is not incorporated in 
the actual coating—such as the approxi- 
mately 14 lb. of fine tale dusting on the 
back and the fine dust either initially 
present in the slate granules or de- 
veloped in them by attrition during the 
passage of the shingles through the 
squeeze rolls of the roofing machine and 
their subsequent storage and handling. 
Thus the shingle from roof E, which the 
plant records definitely show was made 
with a 99.5 per cent pure-bitumen 
coating, nevertheless reveals on analysis 
4.7 per cent of mineral matter passing 
the No. 100 sieve, all of which could of 
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Northeast side. 


course only have come from the back 
dusting and granules. Hence percent- 
ages of fine mineral matter on the 
order of 4.7 to 7.4 must be regarded as 
demonstrating both the use of wn- 
filled coating and the absence from the 
coating proper of more than purely 
nominal amounts of fine mineral matter 
passing the No. 100 sieve. 

Nevertheless, even if we did assume 
for the sake of argument that all the 
fine mineral matter passing the No. 100 
sieve was actually present as filler in 
the coating proper (which assumption 
is manifestly unjustified, as has just 
been explained), the question still 
remains as to whether even this larger 
amount of fine matter could be con- 
sidered as responsible to any extent for 
an increased durability in the roofings 
from which it was extracted. 

A good deal of data has been accumu- 
lated on this very subject both in the 
author’s and other laboratories. It is 
well known that the first few small in- 
crements of any filler (except perhaps 
those of the more or less fibrous type, 
such as asbestos or actinolite or per- 
haps mica) have practically no effect on 


Fig. 6.—Roof F, 
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any of the usual test properties of as- 
phalt coating. Only when the filler 
percentage rises to 20 or 30 per cent 
are the characteristic effects of filler on 
coating noted, in the raising of the 
softening point, lowering of the pene- 
tration, and increase in resistance both 
to laboratory impact test at 32 F. and 
to cracking on aluminum panels in the 
weatherometer test; and it is only 
when the filler is 40 or 50 per cent that 
these effects, whatever their true sig- 
nificance may be, begin to grow really 
pronounced. Just what effect a con- 
tent of only 5, 7.5, and 10 per cent of 
one of the usual fillers of a grading 
passing the No. 100 sieve will have on 
the tests of ordinary unfilled coating, is 
concretely illustrated in the following 
table: 


ture, lowers its penetration about two 
points, and raises its softening point 
about 10 F. and its impact test about 
50 per cent, it can be appreciated how 
little even 10 per cent of ordinary filler 
can serve to impart filled-coating char- 
acteristics to a coating; and conse- 
quently how much less the 4.7 to 7.4 per 
cent of fine material found on extrac- 
tion could have affected the physical 
properties of the coatings in the shingles 
here analyzed—even if that amount 
had all been incorporated in the coating 
proper (which as previously shown could 
not possibly have been the case). 


CONCLUSIONS 


The following conclusions appear 
amply warranted by the foregoing 
considerations: 


Uniilledicoating, per cont... .. se 0c ccc cee 100 95 95.5 90 

Silica dust passing No. 100 sieve, per cent......... 0 5 7:5 10 
100 100 100.0 100 

Characteristics (averages of 3 tests) 

ADMEAran CeO Ira CUIle cu aencvai ee ose eas ee aeons Glossy Glossy Glossy Glossy 

Penetration at 77 F. 100 g. per 5 sec.............5 19 19 19 19 

Softening point (ball and ring), deg. Fahr......... 222.3 224.2 224.3 225.3 

Impact test at 32 F., cm. drop before fracture.... 14.3 15.3 15.3 14.0 


The effect, it will be noted, is prac- 
tically nil. When it is borne in mind, 
too, that the amount of filler, the roofing 
manufacturer usually does add to 
coating is large enough to impart to it 
a decidedly dull instead of glossy frac- 


Mr. E. H. Breraer.'—Mr. Oliensis’ 
paper gives some very interesting data 
on the durability of six jobs of asphalt 
shingles that have been in service for 
from 20 to 30 years. Data of this kind 
should be of value to the roofing tech- 
nologist as from them he should learn 
how to formulate products of better 
durability and to write specifications so 
that the general quality level is main- 
tained and improved. 

Mr. Oliensis has confined his discus- 
sions and conclusions solely to the pres- 
ence or absence of mineral stabilizer 
(filler) in the coating asphalt. He rec- 
ommends that the requirements for the 
use of mineral stabilizer in coating 
asphalt and for a minimum quantity 
of fine mineral matter in finished 
roofing should be eliminated from all 
A.S.T.M. roofing specifications. He 
also states that such requirements spe- 
cifically condemn the use of unfilled 
coatings such as those that were used 
on the six jobs cited. 

My observations on the behavior, 
under actual weather service conditions 
of commercial asphalt roofings, as well 
as experimental roofings of known com- 


1 Johns-Manville Corp., New York, N. Y. 
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1. The analysis of the three shingles 
has fully corroborated the claim based 
on the author’s plant records that the 
coating used in those shingles was un- 
filled, and the presence of 4.7 to 7.4 
per cent mineral matter passing the 


DISCUSSION 


position, have resulted in the following 
conclusions: 


1. Good asphalt roofings can be 
made both with and without the use of 
mineral stabilizer in the asphalt coating. 
However, when mineral stabilizer is 
employed, there is more latitude in the 
choice of asphalts which are suitable for 
the manufacture of roofings. Conse- 
quently, since 1936, it has been possible 
to produce asphalt shingles from asphalts 
locally available which will show much 
better performance in service on the 
Pacific and Gulf Coasts than roofings 
manufactured prior to that time. 

2. The quality and durability of 
asphalt shingles are not due primarily 
to any one raw material or to any single 
factor in the manufacutring operation 
but to a combination of the following 
factors: 


(a) Use of felt of uniform thickness, 
porosity, and formation. 

(b) Use of the proper quantity of an 
asphalt saturant which will not 
age rapidly at roof tempera- 
tures, will not migrate from the 
felt, and which is compatible 
with the coating asphalt. 

(c) Use of the optimum quantity of 
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No. 100 sieve is not inconsistent y 
that claim. 


2. Coating containing up to 1] 
per cent of fine mineral matter passing 
the No. 100 sieve is still virtually ayy 
unfilled coating and will behave as suel 


3. A specification sanctioning th 
use of 15 per cent of fine mineral matt 
passing the No. 100 sieve, inclusiv 
the fine dusting, actually sanction 
filled coating that may contain 
under 10 per cent of incorporated 
and would therefore have virtually 
characteristics of an unfilled coating. 


4. Such a specification, if it 


stipulates that only filled coating must cP 


be used, errs in two ways: (a) It is} 
illogical and inconsistent, 
sanctions the use of a nominally filled 
coating that essentially is, and behave 


like, an unfilled coating, yet at the same 


time it specifically excludes unfillecs!" 


coatings; (b) it is unjustifiably restri 
tive in that it specifically condemng 
the use of unfilled coatings such as have 
in many cases given upward of 30-yr. 
service. 


_ 5. The logical way to rectify such ai 
specification would be to eliminate the 
mandatory requirement for the use oi) 


filler in coating and for any minimum} 
amount of Fe mineral matter in He 
finished roofing. 


an asphalt coating of slow aging 
characteristics. : 

(d) Use of suitable mineral stabilizer 
in proper quanity in the as 
phalt coating. 


(e) Nonporous granules of good graitilly 


shape and with a screen grading 


that will give surfacings which, 


afford maximum protection 
the asphalt coating. 

(f) Good adhesion between orantileal 
and coating asphalt. 

(g) Good Pabnication so that th 
pores of the felt are adequatel 


filled, so that the coating as-#, 


phalt bonds well to the saturatec 

felt, and so that the granules arél 

oriented and applied in such 4 

manner as to give maximuti 
coverage to the coating asphalt 

3. Since 1926, research activity iri 
the roofing industry has been quite ex} 
tensive and the information developed 
has been applied in terms of the factor# 
above enumerated to the improvemen’! 
of asphalt shingles as well as to all othe: 
roofing products. These are the fac} 
tors, rather than the question of whethe/! 
or not mineral filler was used in th¢ 
coating asphalt, which have in a larg¢ 
measure been responsible for the ever) 
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in that it 


: 
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‘giving public acceptance of asphalt 
ings, as illustrated by the fact that 
7 40 million squares of roofing used in 
“47 has grown in the ensuing period of 
; ab ears to approximately 83 million 
“eares of such products in 1947. 
‘), Many asphalt shingles made since 
46 without the use of mineral stabi- 
yr in the coating are not behaving like 
' six old roofs reported in Mr. Olien- 
sjipaper. Such shingles appear to be 
“ire susceptible to curling and to loss of 
Sting and granules than those made 
/ ing this period with mineral stabi- 
31 coating. The Barber Asphalt 
‘4, which made the shingles for five of 
‘{six jobs reported upon, was always 
“sy careful about the type and quality 
“che asphalts that they selected for 
6} manufacture of their shingles. 
“thermore, they made every effort 
‘tsaturate their felts as completely as 
vsible with asphalts of low mobility 
| ioof temperatures and to use coating 
halts of the most durable type avail- 
/92. The data on asphalts furnished 
«Mr. Oliensis appear to substantiate 
i). In my opinion this may account 
‘the excelient condition of the shingles 
sthese five jobs after exposure to the 
ther for a period of from 20 to 30 
yrs. 
| fr. R. H. Cuspertey.2—The paper 
4Mr. Oliensis is very interesting, in a 
nited way, but I do not believe 
jety decisions should be based on 
*h evidence. It is such a small sam- 
ng of the total industry that it hardly 
»~ be called sufficiently representative 
orm the basis for conclusions, 
_ the overwhelming evidence of our 
@ustry exposure decks and of field 
#veys is that properly selected mineral 
=ilized coating will consistently pro- 
me modern roofing of better quality 
@n can be manufactured in the same 
sats without stabilizer. There are 
Weptions to every rule and Mr. 
épnsis has apparently found a few. 
'#t is perfectly true that 10 or 15 per 
it of many stabilizers will have no 
#reciable influence on weathering 
stance, but it did seem logical orig- 
ly to permit improved service to be 
sieved by incorporation of a relatively 
@ll percentage of highly efficient sta- 
ter, as well asa higher percentage of 
i) efficient stabilizer. 
*or example, 10 or 15 per cent of some 
S>ilizers are known to be helpful. 
(course, it should not be the province 
‘he Society to dictate formulation to 
# manufacturer, but rather to protect 
® consumer from gross inferiority. 
‘this basis, it is unquestionably logical 
the minimum was withdrawn, as we 
know that acceptable service can, 


i Assistant Research Director, Research Lab- 
Jory, The Flintkote Co., Whippany, N. J. 
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and has been, provided by unstabilized 
coating. 

On the other hand, such action does 
not mean that many manufacturers will 
abandon claims of pre-eminence to their 
individual formulations based on well- 
organized, broad private investigations. 
This competitive spirit is healthy and 
to be commended. 

Mk. G. L. Oxrensts (author).—I can- 
not agree with Mr. Cubberley’s claim 
that the roofs I have described are 
exceptional and cannot be considered 
representative. It should be borne in 
mind that the shingles used on the six 
roofs covered by the paper, were manu- 
factured by two different manufacturers 
from five different unfilled coatings and 
four different saturants. Each of the 
five lots originating in the Madison 
Plant was in every case taken purely at 
random from stock production during 
the years 1918, 1925, 1927, and 1928, an 
over-all period of ten years; and all five 
roofs were laid, not by regular skilled 
applicators, but by ordinary carpenters 
in the course of their routine activities. 
Finally, the five Madison-made roofs 
in question are the only ones whose en- 
tire history I happen to be familiar 
with and can personally vouch for; and 
I have not withheld from my paper any 
roof I am familiar with made during 
that period whose performance has been 
any poorer than that of these five. 
Now had one or two of the five roofs 
failed and the balance lasted, it would 
still have been true, according to the 
almost infallible law of averages, that 
at least a reasonable portion of the pro- 
duction of those years from the same 
plant must also have given good service. 
When, however, every single one of the 
five roofs gave such splendid perform- 
ance, the conclusion is inescapable that 
since in that ten-year period hundreds 
of thousands of squares of similar roofing 
were manufactured at the same plant, 
at least a fairly respectable portion of 
those shingles must be giving satisfac- 
tory service to this very day. 

Since writing my paper, furthermore, 
my attention has been called to quite 
a number of other roofs made with un- 
filled coatings prior to 1932 by other 
manufacturers than those already re- 
ferred to, which are still giving satis- 
factory service in as widely separated 
territories as Michigan, South Carolina, 
and Texas. 

Nor can I concede the implication in 
the second paragraph of Mr. Cubberley’s 
discussion that the overwhelming evi- 
dence derived from exposure decks and 
field surveys proves that mineral-filled 
coatings will produce better quality 
roofing than will unfilled coatings. In 
the first place, it is significant that Mr. 
Cubberley does not actually ake that 
claim in those very words; he reters 
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only to “properly selected mineral 
stabilized coatings’ as making better 
quality roofing; and he concedes also 
that there are differences between the 
results obtained by the more efficient and 
the less efficient fillers. In the second 
place, no accelerated tests, no weather- 
ometer tests, no exposure deck tests, can 
be recognized as having the validity, 
the authority, of actual service per- 
formance such as detailed in my paper. 

I am glad, therefore, to note Mr. 
Cubberley’s statement that “we all 
know that acceptable service can, and 
has been, provided by unstabilized 
coating”—in other words, by unfilled 
coatings such as are typified by the six 
roofs covered in my paper. 

And I am heartily in agreement with 
the general feeling of his concluding 
paragraph, for in a rapidly expanding 
industry like that of asphalt roofing, 
if untrammeled by unnecessarily re- 
strictive specification requirements, a 
healthy competitive spirit is bound to 
serve as a steady stimulus to active re- 
search on the part of each member of that 
industry, and to persistent effort toward 
achieving ever-improving quality and 
durability. 

I have noted with great care and at- 
tention Mr. Berger’s discussion of the 
factors that determine the quality and 
durability of asphalt roofing. In so 
far as he stresses the importance of 
proper control and quality of each of the 
ingredients entering into the composition 
of the roofing, I concur with him whole- 
heartedly. 

There is, however, a particular sig- 
nificance that I should lke to point out 
in Mr. Berger’s requirement for the 
“use of suitable mineral stabilizer in 
proper quantity in the asphalt coating” 
(the italics are mine); for it will be re- 
called that Mr. Cubberley too had 
vouched only for “properly selected min- 
eral stabilized coatings,” and had re- 
ferred to the differences in effectiveness 
between more efficient and less efficient 
stabilizers, and to the negligible influence 
of 10 or 15 per cent of many stabilizers. 
This no doubt explains Mr. Berger’s 
recommendation of suitable filler and of 
filler of the proper quantity. It follows 
too that not only would unsuitable 
filler and improper quantities of them 
impair the quality of the roofing, but 
such other irregularities as fluctuation in 
the ratio of filler to coating from time 
to time in the manufacturing process, 
or imperfect or nonuniform digestion 
of the filler by the coating, or incom- 
plete elimination of the air and moisture 
entrained by the filler that would im- 
part a porous or honeycombed struc- 
ture to the filled coating layer—these 
and similar conditions are equally to be 
guarded against. 

Once, however, it is admitted that 
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lack of proper control of the filler in any 
of the foregoing respects may make sub- 
standard roofing, it follows that the use 
of unfilled coating has the important 
practical advantage that should not be 
overlooked, namely, that since it con- 
tains no filler whatever, it is inherently 
free from the danger of impairment in 
quality through any of the irregularities 
in supervision. or plant. control of the 
filler and its manipulation that I have 
just listed. 


However, in. my present paper—as 


“Mixing. a Sanpline: with Special erie! to 4 | 
oe Multi-Sized Granular Material ; oa | 


well as in the one I released in 1946 on 
“10 Years’, Outdoor Exposure of Filled 
Asphalt, Coatings on Saturated Felts’”— 
I have.deemed it unnecessary to enter 
into a discussion of the relative merits 
or durability of filled and unfilled coat- 
ings. For my primary object in these 
papers has been to correct the errone- 
ous impression, gained mainly from 
arbitrary laboratory tests and relatively 
small-scale exposure tests, that unfilled 
coatings were somehow a “second-class” 

type of coating, and to show that un- 


By David Buslik’ 


SYNOPSIS .. ; 


0" A formula is derived for the standard deviation of the per cent of a given 

* °° 8iz6 in'random samples from a’'granular material with a known size distribu- 

‘rtionsis#his equation is compared with one previously reported which has 
béen*usedas a basis for size sampling specifications by a test with random ° 


numbers. 
sized material. 


It is shown to be applicable to. the study..of the mixing of multi- ..., 
A discussion ‘of.the mixing operation from the statistical 


point of view is presented to clarify the application of this equation in such 


studies. 
sized material is discussed. 


The arrangement of particles in a well-mixed aggregate of multi- in ; 
It is shown that with such mixing under certain" — 


_ conditions the mode of packing of the pieces might be determined by apply- 


“' ing the proposed equation to sampling’ data.’ 


It is’ also'shown that the 


‘equation may be applied to the determination of the average size of an indi- 
© vidual void in such an aggregate as concrete and as. a’ quantitative test for 


‘segregation. 


vor 


- fe ik SAMPLING granular ma- 
terial to determine its size fretabation 
the problem arises, as to the size of 
sample that should be taken to obtain 
results within a, prescribed sampling 
error. One object of this paper is to pre- 
sent a formula for random samples from 
a multi-sized aggregate (Sections I and 
II, Eqs. 3 and 38a). Consideration is 
also given to the manner of arrange- 
ment of particles in such an aggregate 
(Section IV). This has entailed a dis- 
cussion of mixing principles (Section 
III). It is shown that the formula de- 
rived in this paper may be used to study 
the mixing of multi-sized aggregates 
(Section IV). 


NOTE.—DISCUSSION OF THIS PAPER IS 
INVITED, either for publication or for the 
attention of the author. Address al] communica- 
tions to A.S.T.M. Headquarters, 1916 Race St., 
Philadelphia, Pa. 

1 Presented before the Division of Industrial 
and Engineering Chemistry at the 113th Meeting 
of the American Chemical Society, Chicago, Ill. 
The material of this paper has also been used as 
the basis of a dissertation by the writer in partial 
fulfillment of the requirements for the degree of 
M.S. at the University of Pittsburgh, Pittsburgh, 
Pa. Published by permission of the Director, 
Bureau of Mines, U. S. Department of the In- 
terior. 

2 Chemical Engineer, Explosives Branch, 
Bureau of Mines, Pittsburgh, Pa. Present ad- 
dress, 7550 Gilbert St., Philadelphia, Pa. 
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I. Tse Sranparp DEVIATION, _OF 
RanpDoM SAMPLES — 


It is common practice to estimate the 
percentage of a given constituent in a 
mixture by means of random samples. 
If the particles or pieces composing the 
mixture are of uniform size, the stand- 
ard deviation of the theoretical distribu- 
tion of the estimates can be predicted 
by a well-known formula from  prob- 
ability theory (the standard deviation 
of the .binomial distribution), Con- 
sider, for instance, a mixture of G per 
cent green balls and (100—G) per cent 
balls differing from the green balls only 
in color. If the samples consist of a con- 
stant number, n, of balls, the equation 
is: 


ot CUS) ae (1) 
n 
where « = standard deviation of per 


cent green balls in these samples. 

Manning (1) has developed a theory 
that is used as a basis for size sampling 
specifications by the British Standards 
Institution (2). Equation 1 was written 
by Manning in the form: 


’ The boldface numbers in parentheses refer 
to the list of references appended to this paper. 
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neat yideliae, Dre 
filled coatings have made and can, ma) 
high-grade roofing; and that for, 4 
reason specifications should not: be 
written so as: to exclude roofings mad ( 
with unfilled coatings. simply and so 
because they, contain no filler whe 
in all other respects they have bee 
properly and. carefully prepared 1 
accordance with the best practice int the ] 
roofingindustry.  «  ° 
_ I am happy to note that on hin 
point both Mr. Cubberley and Merl) 
Berger seem detinityly. 0 agree with mex 


a 


: : 


(100 +. @)w 


= We icc ; A ; 

; | 
where: al 
me aR l 
. w, = weight per, piece, and, if 
W, = weight of sample... j;., hi 


me 


This is strictly correct if. wand W am! 
constant as W/w will then equal n (cont 
stant). He then suggests that if” 

multi-sized aggregate is divided into tu i 
size: fractions, Eq.-la would give thi? 
standard deviation i ini'the percentage | bf 
weight of the larger particles, in sample}! 

of weight W (assumed constant), wherfll! 
w is assumed to be the average weight jm 
particle in the larger particle-size fra! 
tion. To determine the standard i ! 
viation of per cent of an intermedia’! 
fraction (say the 1-in. to 2-in. fractic#l 
in a 0-in. to 3-in. coal), Manning use 
Eq. la to determine the standard di® 
viations o; of the 2-in. to 3-in. fractic# 
and o1+2 of the 1-in. to 3-in. fraction anim 
then determined the standard devil 
tion, o2, of the 1-in. to 2-in. fraction bi 
means of: it 


2 ie 


aye : oy” = oj? ae F142 


“** There is an obvious typographical error | 
the equation as printed on p. 49 of British stam 
ard 1293: 1946. 


It will be shown below that the pr | 
cedure used by Manning is not appiity 
cable to random samples. 

The following equation has been al 
rived for the standard deviation, ay, . : 
the percentage of any size, w,, in randol: 
samples of constant weight, W, fro@ 
any given size distribution (see Au ; 
dix for derivation). ! 


2 _ C100 = Gr, + GW — wy) 
a W | 


where: 
w, = average weight per piece of t. 


size being investigated. T' 
size will generally contain\i/— 
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range of sizes (say, l-in. to 
114-in.) but will be called the 
W, size. The method of com- 
puting the average weight of 
piece for this range, to use in 
Kq. 3, is given below in the dis- 
cussion of Hq. 3a. 

per cent by weight of aggregate 
which has size wy. 

= average weight of all the pieces 

of all sizes in the entire mix- 

ture. It is defined by 


(Awa + Bust... +Gwg+...) 


spy weight of the sizes wa, wy, w,... in 


iabosing the mixture are of substan- 
7 constant density. 


siobtained from the Tippett table of 
miom numbers (3). In this table the 
»us digits 0 to 9 are arranged at 
fom in groups of 4; this grouping 


wicle of weight equal to 2 units, etc. 
Midigit 0 was added as though it were 
eltticle of weight equal to 10 units. 


jontal rows, from left to right, ad- 
i digits until a sum of at least 95 was 


fly, but the general result would 
‘been unchanged. The first sample 
Ystarted on page 1, row 1, column 1, 
uaerminated in column 18 of the same 
ji and row. After enough digits had 
@ added to make the first sample, the 
ia digit was used to start the second 
able. One hundred samples were 
icted. The samples terminated on 
¥4, 2, row 7, column 28. The average 
iht of sample was 98.1. 

»| each sample the number of digits 
Ach kind and the per cent by weight 


se, sample No. 1 was composed of 
1, four 2’s, etc. The total weight 
dis sample was 101. Consequently 
“percentage by weight of number 
Weights or digits was 0.99 and of 
“ber 2 digits was 7.92 in this sample. 
fistandard deviation of per cent of the 
‘bus digits was determined by divid- 
4|he sum of the squares of the devia- 
‘i; from the average, by the number 


with values predicted by Manning’s 
method (Eqs. 1a and 2) and by Eq. 3. 
It is clear from the results that Eqs. 
la and 2 do not apply to random samples. 
Despite this the application of Eqs. la 
and 2 appeared to give good agreement 
with data (see Table II) from a coal- 
sampling experiment (1) which indicates 
that the coal samples must have been 
nonrandom. 


TABLE I.—COMPARISON OF STANDARD 


DEVIATIONS. 
‘ Standard 
Experi- Deviation Standard 
fy mental Predicted | Deviation 
Digit Standard | by Mann-| Predicted 
Deviation, ing’s by Eq. 3, 
8g Equations, og 
o*g 
Tee Laws 3.58 1.56 
2h 2.99 (oils 2.91 
3.. 4.12 10.47 4.02 
4.. 5.62 13.76 5.52 
aah 6.42 ICG); 745) 6.52 
Gia 8.50 19.20 1.42 
Laks 9.04 20.86 9.06 
Bios: 10.66 21.22 9.60 
Oreste 11.60 Loy }5) 11.338 
Om. 12.03 12.42 11.98 


@ Zero represents the number 10. 


IJ. Sranparp Deviation or PeEr- 
CENTAGE OF SIZES 


As was mentioned, Eq. 3 above ap- 
plies strictly if the various sizes compos- 
ing the mixtures have the same density. 
In cases where the density differs, as in 
concrete, the volume of sample rather 
than its weight would be maintained 
constant. For such mixtures the follow- 
ing equation is written (see Appendix). 


_ G00 — Gog + G25 — Dy) 


og” V (8a) 
where: 

V = volume of solid material in each 
sample (assumed constant), 

d, = average volume per piece of the 
size v, being investigated, 

G = per cent by volume of aggregate 
which has size v,, 

o, = standard deviation of per cent of 
size vy in random samples of 
constant volume, V, and 

> = average volume of piece in the 
mixture. It is defined by an 
equation analogous to that for 
w above, namely 

j= a (Ave + Bun + Coe +... + 
Go, + ws 3) 
where A, B, C ... are the percentages 
by volume of the sizes vq, Us, Vc - - - in 


the aggregate. 


Aggregates occurring in industry do 
not usually contain a limited number of 
sharply defined sizes. Generally the 
sizes which occur vary continuously 
from the smallest to the largest. How- 
ever, specifications for size generally 
consider a range of sizes, for example, 
1-in. to 114-in., as if it were a single size. 
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It is shown in the Appendix that Eqs. 3 
and 3a apply to such cases. That is, 
o, Will give the standard deviation of 
percentage of a fraction containing a 
range of sizes. 

The value of w, to use in Eq. 3 is de- 
termined in the following manner. Let 
the G per cent of w, — size pieces be fur- 
ther analyzed by closer sizing into 


G, per cent of wa pieces, Gz per cent of 
Wee pieces, ... G, per cent of Wgn 
pieces, where wi, We, ... Wgn are the 
various sizes comprising the w,-size, 


andG@,+@+...+G,=G 
Then 
BD, = 
Gwy + Gywg2 + G3w93 ae aoe + GrWgn 
G 


The quantity w, can be evaluated 
from the above expression as precisely 
as desired, or by integrating some dis- 
tribution law (for example, the Rosin- 
Rammier law (4)) that the sizes are 
known to follow. The quantities w or 
v, and v (used in Eq. 3a) can be evalu- 
ated in similar fashion. An example is 
given in Fig. 8 of the Appendix. 

A sampling scoop is never solidly 
filled, and there are always voids in the 
sample. Consequently when using Eq. 
3a, the volume of the scoop should be 
corrected for the void space. Small 
variations in V due to changes in poros- 
ity in the different samples will prob- 
ably not introduce large errors. As is 
shown below, small deviations from con- 
stancy of sample size do not cause 
marked deviations from the theoretical 
values of the standard deviation. 


Je, Jeol Jel Jer Jer ye) 
ot Jey Jol Jer Jel Jer | 
@0e 
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Fig. 1.—Completely Ordered Arrange- 
ment of 50 per cent Black and 50 per 
cent White Balls. 


The general random sample from a 
multi-sized aggregate will not be both 
random and of a constant size, because 
the last piece, if chosen at random, will 
not usually bring the sample to ex- 
actly the required constant size. Eqs. 3 
and 3a will give an exact solution only if 
applied to those random samples which 
by chance happen to have the fixed size 
(W or V). If the equations are applied 
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Fig. 2.—Completely Segregated Arrange- 
ment of 50 per cent Black and 50 per cent 
White Balls. 


to all the samples as was done in the ex- 
periment cited in Table I, the results 
are approximate. The error intro- 
duced, however, would be small be- 
cause practical samples (for size) will 
generally be much larger than any single 
piece and the size of the samples will be 
approximately constant. In the test 
described above, the small ratio of 
sample weight to weight of the largest 
“piece” (about 10:1) furnished a severe 
test of the error resulting when Hq. 3 is 
applied to samples varying slightly in 
size. In this test the sample weights 
varied from 95 to 104. Nevertheless the 
experimental results agreed well with 
the theoretical. 


Ill... Mixinc or UnirorMiy SIzEp 


MATERIAL 


One of the possible applications of 
Eq. 3 is in the study of mixing of multi- 
sized aggregates. Published literature 
indicates that there is some vagueness 
on the subject of mixing. However, 
the application of statistical concepts 
can help to clarify the problem. Lacey 
(5) has described some of the arrange- 
ments of uniformly sized particles oc- 
curring in mixtures. He used the uni- 
formity of samples and the standard de- 
viation as a criterion of the degree of 
mixing. 

Some consideration of the limiting 
arrangements of particles in a mixture is 
considered advisable at this point. The 
extremes are obviously a completely 
ordered arrangement such as is illus- 
trated in Fig. 1 and a completely seg- 
regated arrangement of which an ex- 
ample is shown in Fig. 2. Since a ran- 
dom arrangement of uniformly sized 
particles is the best (from the point of 
view of mixing) obtainable from a prac- 
tical mixer, it may also be considered a 
limiting arrangement. It may be de- 
fined as the arrangement in which the 
position of each particle is determined 
by chance. Hence the term “random” 
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does not describe as specific an arrange- 
ment as do either of the two illustrated. 
The term rather describes the way in 
which the arrangement was achieved. 
Strictly speaking, no illustration of 
such an arrangement can be given; 
any single arrangement shown would 
have as little likelihood of being at- 
tained by random arrangement as any 
other which might be pictured. 

Fortunately a knowledge of the exact 
arrangement that results when the par- 
ticles are arranged at random is never 
essential. What is important is the uni- 
formity of regions within the material or 
of samples withdrawn. In the case of a 
random arrangement, the uniformity is 
completely deftned, as will be shown 
below, by the value of the standard de- 
viation of the per cent of the sampled 
ingredient. 

The distribution curves, Figs. 3 to 5, 
show that the uniformity of samples 
can be expressed quantitatively. These 
curves are formed by plotting in in- 
creasing order the percentage of black 
balls in a large number of samples from 


the limiting arrangements discussed 
above. 
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OF SAMPLES 
Fig. 3.—Distribution Curve for Samples 
from Arrangement of Fig. 1. 


Figure 3 is a distribution curve for 
samples containing an even number of 
particles from the arrangement of Fig. 1. 
These samples are assumed to be a 
group with a rectangular boundary to 
simulate for practical purposes the ap- 
proximately prismatic shape of sample 
usually obtained in industrial practice 
when sampling with a scoop. No matter 
how small these samples are, each will 
represent the composition of the mix- 
ture perfectly. Consequently the uni- 
formity of such samples is perfect, and 
the standard deviation of percentage of 
black in samples from such an arrange- 
ment equals zero. With any arrange- 
ment a tendency to orderliness will tend 
to diminish the standard deviation. 

Figure 4 is a distribution curve for 
similar samples from the arrangement 
of Fig. 2 for samples very small relative 
to the entire population. In such a case 
samples from the interface between the 
two ingredients will occur infrequently 
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and were neglected in plotting Fig. } 
The curve shows that the samples. hai4; 


reached the acme of nonuniformity. 


P = percentage of black balls in the mag} 
percentage +}, 
white balls in the mixture, it is easi 


ture, and (100—P) = 


0 1 
CUMULATIVE FREQUENCY, PERCENT| 
OF SAMPLES 
Fig. 4.—Distribution Curve for Samplf 
from Arrangement of Fig. 2. 


shown that for samples of any sid@. 


(small relative to the population) fr 
the arrangement of Fig. 2 


« = VP(100 — P) 


where o is the standard deviation of pq 


centage of black balls in such sample 


This represents the maximum val#, 


which o can have. Moreover, in any @ 


rangement a tendency toward segregif,, 
tion, such as is caused by incomplof, 


mixing, will tend to increase o. 


The distribution curve for samp ff 


from a random arrangement containi# 


about 25 or more particles is appro# 


mately given by the normal law of erty 


which is plotted in Fig. 5. Tables 
areas of the normal law can be found #) 
These will gy 


technical handbooks. 


the probability of any deviation frei} 


the mean composition. 


For instars 


these tables show that with a mixture@) 
P per cent black and (100—P) per ca 
white balls, the percentage of samp 
which contain between (P—«) per ca 


and (P + co) per cent black is 84.1 —1&g) 


or 68.2, and between (P — 2 a) a 


(P + 2c) per cent black is 95.5. 


It is generally realized that, to i 


prove the mixing of solids, it is ¢fp 


visable to decrease particle size. Tl 


the 


improvement can be measulif! 


quantitatively is not always realizil 
The following example is given whi} 
will also illustrate the use of the norti 
error law in describing uniformity) 


samples. The problem is to mix 15 
cent of powder A with 85 per cent) 


IV 


powder B so that 95.5 per cent of |/} 


samples of, say, 1 mg. will contain 


Assume that both powders are redu| 


to the same size and they are therea{ 


randomly mixed. The preceding dis¢# 


D 
tween 15 + 1 per cent of powder} 


| 


U 


le 
1 


sion has shown that 95.5 per centil 


the samples will fall within the raj: 
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W-— 2c) to(P+ 2c). Hence2c« = 1 
no = 0.5. 
fApplying Eq. la for uniformly sized 


ticles: 


_  oW 0.25 X 0.001 _ 
mi00—G) 15X85 — 
1.96 X 10-7, 


Jorder to obtain the desired uniform- 


e random arrangement is the only 
of the three limiting arrangements 
}which o or the uniformity of samples 
affected by sample size. The increase 
Juniformity of samples with increase 
sample size is shown by the curve of 
x. 5 for samples of 25 and 2500 balls. 
*Arrangements other than those pre- 
‘busly described occur frequently and 
bP of great practical interest. During 
‘ operation of a mixer, many such ar- 
“hgements occur between the initial 
‘regated arrangement and the final 
“hdom arrangement. If there are dif- 
rences in density, electrical charge, or 
icle size, the materials being mixed 
vy not attain a random arrangement 
‘matter how long they are agitated. 


ition dispersed throughout the ma- 
jrial. Lacey (5) proposed an empirical 
Sxing index for these “partial mix- 
res.” 

Under certain conditions of insuffi- 
‘ent mixing, the experimental value of 
le standard deviation will give a phys- 
jul picture of the type of arrangement. 
‘dippose, for instance, that samples of 
bight W (constant) from a population 
/mposed of P per cent black balls and 
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5.—Distribution Curve for Samples from Random Arrangement of 50 t Bl 
and 50 per cent White Balls—Normal Cue of Error. Ps aes 


‘)o for any value of n can be computed by Eq. 1 of the text. 


(100—P) per cent white balls of weight 
w (constant) gave an experimental value 
for the standard deviation of per cent 
black balls, ow., and owe = m X oy, 
(theoretical value of o« for random 
samples), or 


where m > 1. Assume also that the fol- 
lowing conditions are fulfilled: (a) That 
the agitation or mixing throughout the 
mass has been uniform so that the seg- 
regated regions are everywhere about 
the same size; and (b) That the size of 
regions is small relative to the size of the 
samples—so that the effect of splitting 
the regions by the samples may be neg- 
lected. 

One could then infer that the black 
and white balls were arranged on the 
average in segregations of m? particles 
each and that these segregations in turn 
were randomly arranged. A check on 
the validity of this inference would be to 
determine whether o?,, varied inversely 
with W as it would if the regions of 
segregation were arranged at random. 
The uniformity of samples from this 
arrangement could be determined from 
tables of areas of the normal curve by 
the method described above. 


IV. ARRANGEMENT OF MULTI-SIZED 
AGGREGATES 

Brown (6) has discussed the modes of 
packing of mixtures of broken solids of 
varying size and density and the seg- 
regated arrangements occurring during 
the piling or vibrating of beds of such 
material. He considered a dense pack- 
ing of small particles in the interspaces 


TABLE II.—COMPARISON OF STANDARD DEVIATIONS IN TESTS ON COAL. 


Calculated 


Calculated 
Mean Observed Standard Standard 
ine Percentage Standard Deviation Deviation 
Bize, in. from 21 Deviation, by Eq. 3, by Eqs. la and 
Samples 8g og 2, o¥*g 
q te i 
. pata ae 4.6 oe a ers 
HOACONLYG. steleMee wee « 36.3 ae 1°58 201 
1% to 13% A gto OED 52 9 0.73 0.26 0.71 
SAG SCN 5/0, See ee 5 fe 
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of large particles to be characteristic of a 
“uniform” mixture. In such arrange- 
ments, however, the small particles are 
segregated to a certain extent. To dif- 
ferentiate between these segregations 
and the gross segregations mentioned 
above, the latter might be called macro- 
segregations. The segregations of small 
particles of similar size in the ‘“‘uniform”’ 
mixture could be termed microsegrega- 
tions. It is thus obvious that the best 
arrangement obtainable with mixtures 
of sizes is not always a random one as 
with uniformly sized material. In 
general the ideal arrangement would 
seem to be a random arrangement of the 
large particles with microsegregations of 
the small particles in the void spaces.. 
The size of the microsegregations would 
depend upon the size of the void spaces. 
The arrangement of the small sizes in 
such a case is thus analogous to that in 
the insufficiently agitated mixture of 
uniformly sized materials described 
above. 


A partial check on the arrangement 
in presumably well-mixed aggregates 
has been made for conformity with the 
above hypothesis. This was done by 
comparing values of the standard devia- 
tion obtained from available sampling 
data with results predicted by Eq. 3. 
As an example, data from Manning’s 
paper (1) is summarized in Table 
II. The data agree well with values 
predicted by his method (last column). 
These data were obtained from deter- 
minations on 21 samples screened to five 
sizes from a bulk of coal. The average 
weight of sample was given as 180 lb. 
and the average weight of particles of 
the largest size (>2¢ in.) as 0.375 Ib. 
The average weight of piece for the other 
fractions was not determined but was 
estimated from the sieve sizes to be ap- 
proximately 0.18, 0.08, and 0.01 Ib., re- 
spectively. 

The observed standard deviation for 
the largest size (> 27 in.) agrees well 
enough with the value predicted by Eq. 
3 to indicate that probably this size was 
approximately randomly arranged in the 
aggregate. However the experimental 
standard deviation for the smallest size 
(4 in. to 14 in.) differs enough from the 
theoretical random value to definitely 
indicate segregation. Both results are 
in accord with the assumed type of ar- 
rangement described above. 

According to DallaValle (7) there is a 
need for methods of statistical analysis 
in the study of packing arrangements. 
Below a method is proposed which 
yields additional information concerning 
the mode of packing. It is first neces- 
sary to make two assumptions which are 
probably approximately true in well- 
mixed aggregates. These assumptions 
are: 
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1. The pieces of less than maximum 
size segregate in groups in the voids be- 
tween the pieces of larger size and hence 
form microsegregations. 

2. The microsegregations are ran- 
domly arranged in the aggregate. 

In somewhat modified form the first 
assumption is rather generally accepted 
in the literature on concrete technology 
(8, 9) where it is assumed that the 
microsegregations of the smaller sizes 
fill the voids between the pieces of the 
next larger size. However, it is not 
necessary in this development to assume 
that the microsegregations fill the voids 
between the pieces of the next larger 
size only. In an actual packing there 
would be some indefiniteness about the 
boundaries of many of the microsegrega- 
tions. Nevertheless there is a back- 
ground of experience and experimental 
evidence (8, 9, 10, 11) attesting the ex- 
istence of the assumed structure. This 
concept has been made the basis of 
specifications for the design of aggregate 
size compositions of maximum density 
(11). 

Analysis of available data (Tables IT 
and III) indicates that the largest size 
was at least approximately randomly 
arranged in the aggregates tested. 
Hence it seems reasonable to assume 
that the voids between them (and the 
microsegregations contained therein) 
were likewise randomly arranged. This 
is the justification for the second as- 
sumption above. As for the randomness 
of the voids between the smaller sizes, 
further information would be desirable. 
A method of testing is suggested be- 
low. 

The results of the proposed method 
of analysis will give the average size of a 
microsegregation (number of pieces 
therein) for each size in the given ag- 
gregate. This information together with 
the assumed randomness of arrangement 
provide a more complete description of 
the mode of packing than has been 
available to date. 

Computation of the number of pieces 
per microsegregation from the data of 
Table II was not satisfactory. The re- 
sult for the number of pieces per micro- 
segregation of the 1}-in. to 1#-in. size 
was negative. Sucha result is, of course, 
meaningless. It may be due to a random 
sampling error in the value of the stand- 
ard deviation for this size since a value 
of the standard deviation, determined 
by means of only 21 samples, is suscept- 
ible to large random sampling fluctua- 
tions. It can be shown by statistical 
methods that with this number of 
samples the probability of a random 
sampling error of 15 per cent or more in 
the value of the standard deviation is 
approximately one third. In fact, the 
procedure described below for determin- 
ing the mode of packing will not work 
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with the data of Manning unless one 
assumes that the experimental value of 
the standard deviation for the 14-in. to 
12-in. size was affected by a large ran- 
dom sampling error of about 15 per cent. 

To determine a mode of packing, cal- 
culations were made on data submitted 
by the National Sand and Gravel Assn. 
based on 204 samples from a 14-in. com- 
mercial gravel. The samples weighed 
approximately 273 lb. each. The aver- 
age weight of piece in each size range was 
not reported but was estimated by 
sieving a river gravel available to the 
author and weighing about 500 pieces of 
each size. These values were used to 
calculate the theoretical values of the 
standard deviation for random samples 
from the gravel. Experimental and 
random values are compared in Table 
III. 


TABLE III.—COMPARISON OF STANDARD. 
DEVIATIONS IN TESTS ON GRAVEL. 


eee 
er- 
Caleu- 
co ig ree : lated ‘ 
4 a : tandar tandar 
Size, in. Given Devia- | Deviation 
from tion by 
204 89 Ba: 3 
Samples g 
132 toi 2s 8 35.5 Oued 2.98 
3% to 1l\.. oo.) 2.45 2.12 
w% to %.. 15.4 2.08 1.09 
Y%to W.. 13.5 1.91 0.78 


The agreement of the experimental 
standard deviation of per cent of the 
largest size with the values predicted by 
Eq. 3 in both sets of data (Tables II 
and III) indicates that this size was 
randomly arranged in both aggregates. 
The ratio of the experimental to random 
values tends to increase as the size of 
piece decreases. This indicates that the 
size of microsegregation (number of 
pieces therein) increases for the smaller 
sizes. This is exactly what one would 
expect. 

The sum of the weights of all the 
pieces of like size in an average micro- 
segregation may be defined as an equiva- 
lent weight of piece (w,’). The number 
of pieces in an average microsegregation 
is then the equivalent weight of piece, 
w,’, for that size divided by the actual 
weight of piece, w,. To determine w,’ 
for each size, Eq. 3 was written once for 
each size with wy,’ as the unknown 
quantity. The experimental value of 
the standard deviation was substituted 
for «, and the mean per cent of each size 
for G, in these equations. The resulting 
four equations were solved simultane- 
ously. 

The results of these calculations on the 
data of Table III are tabulated in Table 
IV. It must be understood that the 
figures for number of pieces per micro- 
segregation are average figures. Some 
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arranged, and some of the microseg 
gations probably have considera 
more than the average number of pieces 
The value of 1.0 piece per microsegrega- 
tion for the largest size is in agreement); 
with the conclusion stated above that\ 


the pieces of this size were randomly ar- 
ranged in the gravel. Since the equiva 
lent weight of piece for each size is | f 
function of all the G’s and s,’s this re- 4), 
sult is not a necessary consequence oth , 
the previously noted agreement be-%}. 


tween o, and s, for the largest size. 


TABLE IV.—AVERAGE NUMBER OF 
PIECES PER MICROSEGREGATION IN} 
14% IN. COMMERCIAL GRAVEL. 


Average 

Actual Equiva- | Number 
(Average) lent of 

Size, Weight Weight Pieces: 
in. of of per 

Piece, Piece Micro- 

1 lb. segrega- 
tion 

IDA TO 5 6 5a\h We Way Onld 1.0° 
3% to1lk..| 0.042 0.052 1.2 
to 4%... 015 0.090 6.0 

\%to%...| 0.0040 0.084 21 


A confirmatory check on the validity 
of the assumption that the microsegre- 
gations were randomly arranged would @ 
be desirable. One method would be to@ 
determine whether s, varied inversely 
as the square root of the sample weight. 
Data for such a check were not avail-]9* 
able, however. / 

The error due to screening was neg- 
lected in this analysis, as no data were, 
available from which it could be esti-ij, 
mated. However, the good agreementy 
of s, for the largest size with the value: 
of o, calculated from Eq. 3 could be 
taken as an indication that the screen-i 
ing error was small. It is possible thaty 
the screening error might not be neg- 
ligible with sieve analysis data from) 
finer material due to the larger toler-s 
ances on fine sieves.4 


V. APPLICATIONS oF Equations 3 ORM 
3a 


It has been shown that the arrange-- 
ments of multi-sized material are very 
complex. In well-mixed aggregates thev® 
largest size or sizes are probably randomly’ 
arranged. Equations 3 or 3a may bei 
used in setting sampling specifications for’ 
them such as (2). However, the smaller? 
sizes are probably not randomly arranged 
in such mixtures. Sampling specifica 
tions for these would depend more on! 
the void spaces between the larger par 
ticles than on the size of these small} 
particles. Experience with a particula 
mixture might indicate a factor by) 
which to multiply the value predicted 
by Eqs. 3 or 3a so as to determine suit 


4 Standard Specifications for Sieves for Testin 
Purposes (E 11-39), 1949 Book of A.S.T.MJ 
Standards, Part 2, p. 1015; Part 3, p. 1289% 
Part 4, p. 1165; Part 5, p. 1585; Part 6, p. 1221, 
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of sample sizes for these. The sam- 
«ig specifications could be determined 
‘ i) no the normal law of error by the 
thods given in the section on mixing. 
+ writing scientific sampling specifica- 
“hs in mixtures with macrosegrega- 
ys, some knowledge of the arrange- 
‘nt of the pieces is required. 
spenerally the size of sample required 
f attain. a given standard of accuracy 
“®letermined by the-wweight. of pieces in 
oH larger sizes. (Tables I and-II). As 
“jse will be randomly-arranged in a 
“Hl-mixed aggregate, Eqs. 3 or 3a may 
| ice for ‘complete sampling specifica- 
Msinsuch cases. 2 
“jt was shown above how Eqs. 3 or 3a 


* 
vw 


Jild be used to determine the mode of 


siking. If the sizes composing a mix- 


A e have the same density, the varia- 


hs in weights of samples having a con- 
»ynt volume could be considered as due 
“ya varying number of included void 
#ces.. Application of the method used 
“9h the data of Table III would give 
») average size of a single void. How- 
‘}r, there would probably be consider- 
ue experimental difficulty in maintain- 
»# the individual voids constant in 
‘sume from-sample to sample. Any 
‘Fiations in void size in the various 
etaples due to different packing densi- 
o® would affect the results, since the 
Fiation in weights of sample would be 
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y 
at tiven a mixture of sizes having the size 
‘tribution defined below: 


7 = per cent by volume of size having 
volume »v, per piece, : 
“3 = per cent by volume of size having 


volume v per piece, 


“7 = per cent by volume of size having 
volume v, per piece, 
} 

= per cent by volume of size having 


wrest? 
5s 
| 


volume v,, per piece. 


“1tV = a a volume of solid material 
>the samples: 

i t is required to find the standard devia- 
’n, og, in per cent of v, size in random 
“raples of volume V. 

sit will be helpful to consider first a 
Jacific example such as Fig. 6 which is a 
‘vgrammatic sketch of a random sample 
| multisized pieces, shown for conveni- 
ce in two dimensions. In Fig. 7, the 
ces are assembled to show the volume 
* solid material, which is constant for all 
je samples. In these diagrams, the vol- 
‘nes are represented as areas. For in- 
ance, the unit of area is taken as 1 sq. 
m. and the volume, V, as 1600 units. 
4ne size of piece which is being investi- 
|.ted, v,, has the size 6 units. Pieces of 
jis size. are shown blackened in the dia- 
fam. It is necessary to assume that the 
ea of each piece shown in the diagram 1s 
integral number of units. If the ratio 
’ the areas is incommensurable, the error 
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assumed to be due to random variations 
in the number of voids of a given size. 
Although the importance of avoiding 
segregation of concrete mixtures is gen- 
erally recognized (12) there does not 
seem to be available a quantitative 
method of determining when segrega- 


tion has occurred. However, by ap 


plying Eq. 8 to sampling data it should 
be possible’to determine whether the 
largest sizechas segregated. To deter- 
mine whether the smaller sizes have 
segregated (to form macrosegregations) 
more knowledge concerning the arrange- 
ments (sizé’ of microsegregations) in 
well-mixed aggregates will be required. 
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APPENDIX 


DERIVATION OF EQuaTIONS 3 AND 3a 


due to the fraction can be made arbitrarily 
small by taking the unit areas small 
enough. - ‘ 

Tf all samples are the same size, each 
could be represented, as in Fig. 7, by an 
area of 1600 units. In sampling for the 
pieces of 6 units size, each blackened unit 
area could be termed a success and each 
white oneva failure. Each v, piece then 
contributes 6 successes. A piece of any 
other size contributes a number of failures 
corresponding to its size. Thus a piece 
of 50 sq. mm. area contributes 50 failures. 

In the general case, each sample of 
volume, V, is considered as broken into 
fictitious, uniform-size pieces of volume 
¥) which will henceforth be called units. 
Let the ratio of the size of a piece or of 
sample to these v) pieces or units be given 
by: 


Va Ub Vg 
= b = soot) 2 = vice 
a V0’ ve g De? 
v V . 
m=-—,t=—...(4) 
Vo Vo 
If v, is taken small enough, a, b, ... 9, 


_ m and ¢ can be considered integers. 
This is the only requirement v, must ful- 
fill. 

According to Eq. 4, each piece and each 
sample are composed of an integral num- 
ber of units. Each sample is composed of 
f units. Each v, piece is composed of g 
units, which are termed successes. The 
units composing any other size of piece 
are termed failures. Thus a v,, piece 1s 
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Fig. 6.—Random Sample of Multi-Sized 
Pieces. 


Pieces of the size, 6 units (or sq. mm.,), 
being investigated are shown blackened. 


Fig. 7.—Pieces from Fig. 6 Assembled to 
Show Sample Size. 
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VOLUME PER PIECE, CUBIC INCHES 


SIZE OF PIECE (SCREEN MESH), INCHES 


0 
CUMULATIVE PERCENT OF COAL 


Fig. 8.—Calculation of #, and 6 from the Size Distribution Curve of a 0 to 2-in. Coal. 


Average volume of piece in the 1}4 to 1}4-in. size range, dg. Also average height of curve between 


these two ordinates, tg. . 
Average volume of piece in the entire coal, ». 


composed of m failures. Let X,; = per 
cent by volume of v, size in any sample, 
say, the ith. According to the concepts 
discussed above X; will also equal 100/t 
(number of successes). Now let 2:; be a 
value assigned to the jth unit in the ith 
sample in the following manner: 


xi; = 1if this unit is a success 
xxi; = Oif this unit is a failure 


Then from the second statement of X; 
above 


X= Pea taet + 
Oe Pia 


as the sum in Eq. 5 is equivalent to a count 
of the number of successes. To get devia- 
tions from the mean (@) subtract this 
quantity from both sides of Eq. 5, with 
the result: 


100 G 

Di = Xi — G = “E[ (zu — 799) + 
G G 

(au - 3%) + sie + (a - 4) ate 


ay 


1 
D; = =” [dix + dee + see ck 
(BSP soo ar Chiles s@) 
where: 


D; = deviation of per cent v, from the 
mean (or @) in the 7th sample 


and 


GaNe : 
dis = (1 _ We) if the corresponding 
unit is a success 
GN: : 
a; = (0 - 0) if the corresponding 
unit is a failure..... (7) 


The square of many D; terms must be 
averaged to compute the standard devia- 
tion. Hence if a large number (1) of 
samples are taken and a, is the standard 
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Also average height of the curve, 3. 


deviation of per cent v, in these samples 


i ee 1 100\ 2 
Seow Bf Pia arene H (pastes 
See ee ea Ge) 


N 
z [dis + dig +... + dy]. .(8) 


i=l 


Expanding the quantity on the right of 
Eq. 8 will yield square terms and cross- 
product terms which are separated in Kq. 
9 below: 


2 sN 
v= 5 (2%) D adie eee 


uN: 
atl + (APY 2. dade + dads + 
Riche + didit + omene + disdit] ste eee (9) 


The problem is now to evaluate the quan- 
tities within brackets in Eq. 9 in terms of 
the size distribution and the volume of 
sample. 

The bracket containing square terms is 
easily evaluated. From N samples there 
will result Né square terms. If the num- 
ber AN is very large, the number of v» units 
which come from v, pieces (successes) will 
be close to GNt/100 and the number of 
(100 — G)Nt 

100 ° 
The corresponding values of d;; are given 
by Eqs. 7. Hence: 


failures must be close to 


t 


1 (100\27GNt G\2 
wl) Toe = ae a 
(100 — G)Nt ( G\*] _ 4100 — @) 
100 (560) | B t - 
G(100v. = Gvo) 
= pee 


The last step results from the substitution 
of V/»v, for t. 

To evaluate the cross-products d;;diz, we 
can divide them into two groups: 


2N 
x (CP) 2 (din? + dix? + ... + diz?] = 
1 


eelO) 


1. Those in which the two units or 2, 
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pieces come from the same piece—internali) 
cross-products. 


External cross-products ; 


products. are independent variables by 
hypothesis. Hence, the mean value of7 
the product di;di, is equal to the product) 
of the mean values of d;; and diz. Thisiil) 
follows from a theorem in probability), 
theory (13) which states that “the mathe : if 


two independent variables z and y is equalid 
to the product of their expectations.” 
From their definition it is seen that the’ 
mean values of d;; and d;; are zero. Hence} 


the mean value of the product djjdj;, isiij 
zero. It follows that 


2(100)? 


Internal cross-products: 


; GNt : : 
is nearly ——, and of wp pieces is near 


h100 


each of which will have the value (1 a 


3 
hy, since both units in such a, producti 


pieces come from different pieces—externalld\y 
cross-products. y 


2. Those in which the two units or 4,) 


The jth unit and the kth unit in theses 


y 


[sum of all external cross- 


Nt? 
products] = 6 


In the N samples the number of v, pieces¢ 


g100 


ANG etc. Also each v, piece will con 


tribute g(g — 1) internal cross-products,: 


are successes. Each v, piece (where a ;) 
piece is any size other than a », size) willi 
contribute h(h -- 1) internal cross-prod-( 
ucts, each of which will have the value 
G?/(100)? since both units in such a pred 
uct are failures. 

Hence the second term on the right ol) 
Eq. 9 can be evaluated as follows: 


2 (100\?2 % 
N (2) Zz [dindiz ts dirdiz Sdn Sr 


dud +... + dididl = = (Gal 
Nt A B 

ip ye aa —D) + 20 - 1) + 

G M 

mei +7961) +... ae 


m(m — 1)| “ior + E gig — 1) } 


(100)(100 — 2G)]? 1 : 
(100)? = V [Gp + G06 a | 


2Gv, + 100Gv, — 100Gr]. . (11. 


where: 


Substituting from Eqs. 10 and 11 ra 
Kq. 9, there results an equation similar td 
3a of the text: 


02 = G(100 = Chee + G26 “ad V9) oe 
if 


| 
In the preceding discussion the size v| 
has been considered as composed of pieces 
all of which have an identical volume. It) 
general industrial practice, a range of size! 
(for instance, 14-in. to 23-in. coal) i? 
often considered as a single size. In cast 
the v,-size consists of a range of sizes from? 
| 
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©)0 Von, oy is evaluated as follows: 
jabdivide the v, size range as closely 
‘esired to obtain fractions within which 
|volume per piece may be considered 
pstant, thus obtaining: 


1 = per cent by volume of size having 

, volume vy, 

» = per cent by volume of size having 
volume v9», 

per cent by volume of size having 
volume vgn. 


G = Q@+G@+ este +: Gas. - (18) 
he contribution of the square terms 
the external cross-products to ¢,? will 
fiously remain the same as in the pre- 
“as case where the v, size was a sharply 
ited one. The contribution of the in- 
ial cross-products is evaluated below. 
the N samples there will be close to 


)e pieces (a Ugo pleces, etc 
gl \ 100 a )g2 ple , ELC. 


each vg piece will contribute 


protective coatings? 


based solely on such testing. 


Mass things can be 


4irned quickly in the laboratory con- 
jrming the performance of protective 
Jatings on the job. Viscosity deter- 
mations and simple brushout tests 
Jovide good indications of the facility 
‘th which the coating can be applied. 
hsts for color, gloss, reflectance, and 
iveling provide a fair representation of 
lnat the coating will look like. With 
jasonable allowance for variations in 
jmospheric conditions, the time re- 
fired for proper drying on the job can 


WOTE.—DISCUSSION OF THIS PAPER IS 
NTVITED, either for publication or for the 
}tention of the author. Address all communica- 
ions to A.S.T.M. Headquarters, 1916 Race St., 
iiladelphia 3, Pa. , hl 
}1This paper was presented at the First Pacific 
lea National Meeting of the Society, held in 
in Francisco, Calif., October 10 to 14, 1949. 

}2 Head, Chemical Engineering Section, Branch 
1 Design and Construction, Bureau of Reclama- 
jon, Denver, Colo. ¢ 
|3 Head, Paint Laboratory, Branch of Design 
lid Construction, Bureau of Reclamation, 
enver, Colo. 
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gu ( hn — 1) cross-products and each v2 piece 
will contribute g(g. — 1) cross-products. 
Each of these cross-products will have the 


G\?2. 
value ( _ 100 ) since both units in such 


cross-products are successes. Sizes other 
than those included in the v, Size will make 
the same contribution as in the discussion 
above. Hence: 


2 /100\2 % 
N *) > Idadis + dadis + ... + 
did; OF ey Be 
A er cere raGa) 
ey 
i090 )L4@- D+ Bb-1)4+...4+ 
Gif — 1) + Gg — 1) +... 4+ 
GC 2 
N(n — 1 (505) + (la — 1) + 


Go(g2 — 1) +... Gn(gn — 1)] 
100(100 — 2G))_ 
= 00 > (14) 


; If we define an average volume of piece 
in the v, size range by the equation 


Results’ 


How much do laboratory tests mean in predicting service performance of 
In some cases, it seems they give rather a true picture 
of what is to come; in others, they provide only part of the answer and the 
whole story must wait for results obtained in practice. 
of Reclamation’s experiences are offered in illustration, with emphasis given 
to protective coatings for metal work. The authors endorse laboratory test- 
ing of protective coatings as a worth-while aid to good engineering, but at the 
same time see the need for precaution in attempting to draw final conclusions 


Some of the Bureau 


be estimated with confidence in the 
laboratory. Where the background of 
experience is adequate, a reasonable pre- 
diction for durability is often possible 
on the basis of tests for composition. 
Salt spray and accelerated weathering 
tests are valuable as screening tests that 
will quickly weed out ineffective ma- 
terials, although care must be exer- 
cised not to place too much confidence in 
them. 

Most of these tests are used in the 
routine type of testing employed for 
deciding the suitability of the more-or- 
less established protective coatings for 
wood, metal, and masonry. Many are 
used to control compliance with speci- 
fications. The value of such testing as a 
means of predicting service results is 
being given increasing recognition by 
manufacturer and user alike. A good 
example of this is the emphasis that has 
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where 9, is this average, we find that the 
sum of the cross-products takes the same 
form as in Eq. 3b above, except that we 
substitute 0, for v,. The equation for o, 
when the v, size consists of a range of sizes 
is: 


oe G(100 — oe + G?(0 -- dy) AGA 


where 3d is defined by Eq. 12 and i, is de- 
fined by Eq. 15. 

If the distribution law for the sizes is 
known, the sizes may be plotted against 
the cumulative frequency as in Fig. 8. 
The quantity 0 is the average height of the 
curve, and the quantity 0, is the average 
height from vg to vgn. These quantities 
can then be determined by graphical inte- 
gration. 

Both sides of Eq. 3a may be multiplied 
by the density if it is the same for all sizes 
in the aggregate to obtain Eq. 3 of the 
text. 


Laboratory Tests of Protective Coatings versus Service 


By W.T. Moran’ and G. E. Burnett? 


SYNOPSIS 


recently been given to the testing of 
paints by the Bureau of Federal Supply. 
In too many cases in the past, delivered 
paints simply have not proved to be 
what the user had a right to expect from 
the specification requirements. Within 
the limits possible from short-term 
laboratory tests, the user is assured of 
good performance and value received. 
At the same time, the manufacturer is 
protected against unfair competition 
wherein an unreasonably low bid is sub- 
mitted with the expectation of supplying 
material that does not comply with 
specifications. 2 
The Bureau of Reclamation for many 

years has made a practice of testing the 
paints used in its work. There are few 
who question the value of this testing. 
It pays off in better, more durable paint 
jobs, with a corresponding decrease in 
project maintenance costs. 


TESTING FOR SPECIAL SERVICE 
CONDITIONS 


Protective coatings for use under 
special service conditions often demand 
a more thorough laboratory investiga- 
tion than is normally required. A 
miscellany of tests that purport to pre- 
dict the utility of coatings in various 
specialized services are described in the 
literature. Examples range from simple 
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immersion tests for resistance to chemi- 
cals and solvents to some rather com- 
plicated procedures, such as those de- 
scribed for estimating the effects of 
electro-endosmosis in the deterioration 
of paint films. Some of these tests do 
provide reasonably accurate predictions 
of performance in actual service; others 
fail to do so. Sometimes a necessary 
service requirement is overlooked in the 
laboratory, and the value of a large 
amount of testing that points to favor- 
able performance is largely lost. An 
example of this can be taken from 
Bureau experience. 


Oversight in Testing: 


In 1940, the Bureau was confronted 
with selecting a suitable protective 
coating for the eleven 135 by 28-ft. 
spillway drum gates of the Grand Coulee 
Dam. The gates would be subjected to 
long periods of continuous flow of water. 
At times portions would be exposed to 
sunlight. Debris would scrape over the 
surfaces, and good opportunities for 
maintenance painting would be few 
and far between. 

About this time the Army Engineers 
had made substantial progress in an 
exhaustive laboratory study coupled 
with field tests of protective coatings 
for similar service on gates of dams of 
the Mississippi River.4 A large num- 
ber of coatings and coating systems had 
been tried out. In the laboratory, tests 
were made for ability to protect against 
corrosion in salt water and tap water, 
and for resistance to sand abrasion. 
Studies of the effects of rust-inhibitive 
pigments in prime coats, of pretreat- 
ments for the metal surfaces, and of 
sand reinforcement were included. Test 
specimens were also exposed directly in 
the river. After segregation of the 
most promising coating systems on the 
basis of these tests, applications were 
made on selected gates of the dams. 
The best performance in both labora- 
sory and field tests was realized with 
the following system: (1) cleaning by 
sandblasting; (2) pretreatment with a 
phosphoric acid—chromate solution; 
(3) priming with a phenolic vehicle zine 
chromate — aluminum paint; (4) incor- 
porating sand in a second prime coat of 
the same type of paint; and (5) apply- 
ing two coats of a phenolic vehicle 
aluminum finish paint. 

So far as was apparent at the time, 
service conditions at the Grand Coulee 
Dam would closely duplicate the condi- 
tions for which this protective coating 
system had proved outstanding. Be- 


4 The completed study is covered in ‘‘Report on 
Protective Coatings for Lock and Dam Struc- 
tures—Upper Mississippi River, September, 
1947,’’ issued by Upper Mississippi Valley Di- 
vision, Corps of Engineers. 
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cause of the comprehensive nature of 
the Army Engineers’ investigations, 
testing of this paint system in the 
Bureau’s Paint Laboratory was limited 
to control tests of delivered paint 
materials. : 

The protective coating was duly 
applied in accordance with recom- 
mended procedure, and made a fine- 
looking job. Then developed the ruab— 
and this may be taken almost literally. 
In the operation of these drum gates, 
the downstream skin plates rub over 
spring metal seals. The scraping and 
gouging action of these seals proved too 
much for the coating, and considerable 
damage resulted. 

It had been realized, of course, that 
spring seals do not bear on the skin 
plates of tainter and roller gates, which 
were the types installed in the Missis- 
sippi River dams and for which the 
coating was designed. The effect of the 
seals on the coating, however, had simply 
not been thought of as being a signifi- 
cant factor in the face of the over-all 
corrosion prevention problem. Thus, 
laboratory tests that might have pre- 
dicted this sort of damage had not been 
made. 


As a matter of fact, probably no coat- 
ing would have been able to resist the 
action of these particular seals. A dif- 
ferent alloy that permits proper func- 
tioning with considerably less pressure 
on the gate surface has been used since 
by the Bureau in the fabrication of seals 
for drum gates. At the same time, as 
an added safeguard, the protective 
coating for this service has been 
changed to a vinyl resin formulation, 
which has proved to be more resistant to 
the action of spring seals and so far 
appears to be the equal of the sanded 
aluminum paint system in resistance to 
sun and water. 


Inadequacy in Test Procedure: 


Sometimes a test procedure that ap- 
parently has answered a question in 
field performance for some time sud- 
dently becomes inadequate. An illus- 
tration of this can be taken from the 
Bureau’s experiences with coal-tar en- 
amel, a widely used protective coating 
for submerged and buried ferrous metal 
work. When the Bureau decided to use 
this coating for the protection of steel 
penstocks and outlet pipes, it was de- 
cided at the same time to take advantage 
of the current American Water Works 
Association Specifications® covering the 
coating materials and their application. 
These specifications are comprehensive 


5A.W.W.A. Standard Specifications (7A.5- 
1940) for ‘‘Coal-Tar Enamel Protective Coatings 
for Steel Water Pipe of Sizes 30 in. and Over,’’ and 
(7A.6-1940) ‘“‘Coal-Tar Enamel Protective Coat- 
ings for Steel Water Pipe of Sizes Up to But Not 
Including 30 in.”’ 
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and include a variety of performance}) 
tests designed to establish the suitabili 
of the coating in service. 


Of particular interest to this disct 
sion is the ‘‘peel test,” which req 
that the enamel, as applied over as 
able coal-tar primer, be tightly adhe 
to the surface of a sandblasted steel 
plate at temperatures of 80, 100, 12 
140, and 160 F. These temperatu 
cover the warm end of the range of pi 
temperatures that can be expe 
when the pipe is exposed on the job, a 
since any tendency for enamel to p 
becomes exaggerated when it is warmed, 
the test would appear to provide aj 
sound indication of whether the coating) 
can be expected to adhere properly inj) 
practice. ip 

It was disconcerting, therefore, when) 
after having found the enamel coating|¢ 
materials for one of our jobs last year to\q@s 
pass all laboratory tests, it was ob- 
served that the coatings on delivered 
pipe sections were not properly bonded. | 
Careful investigation disclosed nothing\ 
wrong with the manner in which the\é@, 
cleaning and coating work was being‘ 
performed. It was found that the 
enamel actually was tightly bonded\ 
directly after application and for a fewy 
days thereafter, but then adhesion, 
deteriorated. This factor was notify, 
weighed in the laboratory because, ini}, 
accordance with the specified procedure, 4, 
the peel test was made directly afters} 
preparation of the test specimen. 

So far as known, this was a first fora 
such an occurrence. Previous experi 
ence had indicated that if properly i 
bonded initially, coal-tar enamel would 
stay bonded (barring the effects of ex-4 
treme cold), and the control test was 
based on this supposition. In the light 
of this new development, an investiga-4 
tion was made to see if a revised labora-4 
tory test could be devised that would) 
predict lasting adhesion. It was found 
that latent peeling would develop on# 
test plates prepared with these samei§ 
coating materials when exposed outside! 
to the heat of the summer sun. It was' 
found also that with certain other pri-j 
mers, the peeling tendency would not) 
develop. However, there is not al 
ways a warm summer sun handy, and a) 
practical control test requires the use of} 
equipment and conditions that can be) 
duplicated in laboratories every tial 
In searching for this practical test pro- 
cedure, it was determined, at least ten-i 
tatively, that storage of the test speci iF 
men in an oven at 160 F. would also re+ 
veal latent peeling tendencies. The 
Bureau now requires ‘no peel” in a 
laboratory test of enamel after 3 days’: 
exposure at 160 F., in addition to the 
regular A.W.W.A. requirements, It isi 
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ieved that by so doing an inadeq a 
jlaboratory testing will have been tor- 
p ted. si 


n adequacy in Setting Proper Limits: © 
+ Sometimes the test procedure may be 
propriate, but failure in service re- 
jlts from not setting suitable specifica- 
‘Dn limits on the basis of the procedure. 
‘xperiences with coal-tar enamel can 
| sain be used in illustration. 
Any construction material has its 
Mitations. Coal-tar enamel is no 
ception. One is that it can stand 
aly so much*cold without becoming so 
that it;will crack and disbond. 
WA. specification mentioned 
usly attempts to cover this point 
several. ways. One is to require a 
brtain degree of plasticity in the ma- 
Yrial by means of setting a lower limit 
om penetration. Since the more plas- 
tc the enamel the less is its tendency to 
tack and disbond at low temperatures, 
he test itself may be considered appro- 
‘iriate. The question at issue is in set- 
‘mg the requirement for the lower limit. 
i The A.W.W°A. specification: writers 
/ad seta minimum penetration of 7 at 
‘W@W F. By implication from other test 
Jpquirements, an‘’énamel ‘having this 
enetration, and being otherwise satis- 
ctory and applied properly over a good 
trimer, should be able to resist —20 F. 
yithout cracking and disbonding. _ 
| It is true that enamel of 7 penetration 
; reasonably plastic at room tempera- 
re; it can be easily indented with the 
jngernail. However, in the process of 
}eating for application, the hardness of 
the enamel increases. If the heating 1s 
jery carefully performed, the penetra- 


+6 Standard Method 6f Test for Penetration of 
tituminous Materials (D 5 — 49), 1949 Book o 
1..S.T.M. Standards, Part 3, p. 1078. 
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x. 1.—Coal-Tar Enamel Lining Having a Penetration of 7 Is Intact Even Tho igh Exposed 
to Temperatures Ranging Down to —25 F. eS 


a 


tion of the enamel on the pipe may be 4 
or 5. It is more likely that it will be 
about 2. With this hardness at 77 F., 
the enamel becomes glasslike at subzero 
temperatures. When pipe lined with 
such enamel is exposed above ground, it 
simply does not have enough plasticity 
in cold weather to accommodate dif- 
ferential expansion in the steel outer 
shell, and cracking and 
ensue. 


Fig. 


~~ the pipe. 
_ had a penetration of 15 initially and 
- averaged about 7 on the pipe, and there 
“was no cracking or spalling whatever. 


cracked and spalled from nearly half of 
In the other case, the enamel 


On another job, enamel of about 7 pene- 
tfatidn»after application survived ship- 


"ping and open storage in temperatures 
* that went as low as —25 F. with less 


than 1 per cent of the total coating 
damaged. What damage there was 
could be correlated with excessive hard- 
ness of the coating (see Figs. 1 and 2). 

As a result of these experiences, we 
now require penetrations of not less than 
13 for enamel as furnished and of not 
less than 7 after application. By doing 
this, it is believed that the laboratory 
test becomes much more indicative of 
what can be expected in service. 


Duplicating Service Conditions in the 
Laboratory: 


It is apparent, of course, that the 
nearer the laboratory test can come to 
duplicating service conditions, the more 
informative it will be in predicting serv- 
ice performance. For example, it is 
preferable to judge brushing charac- 
teristics, leveling, and general appear- 
ance of a flat wall paint on 8 sq. ft. of 
wallboard than on, say, a 3 by 5-in. tin 
panel. This factor is something that 
should always be borne in mind in 
designing tests for the purpose of pre- 
dicting service performance of protec- 


2.—Coal-Tar Enamel Lining Having a Penetration of 2 Has Cracked and Become 


Partially Disbonded as a Result of Exposure to Temperatures Ranging Down to —25 F. 


Last winter, enamel-lined pipe, as 
furnished on two separate contracts, 
was exposed at the same job site where 
the atmospheric temperature dropped 
to —9 F. In the one case, the enamel 
had an initial penetration of 8 and the 
average on the pipe was 2. This enamel 
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tive coatings. 

A few years ago, tests were made in 
the Bureau laboratories for the purpose 
of establishing. a suitable coating for 
inhibiting algae growth on concrete 
canal linings and fiumes. The tests 
were made by introducing live algae into 
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Fig. 3.—Apparatus for Determining Resistance of Protective Coatings to Cavitation 
Erosion. Brass Specimen Illustrated. Flow from Left to Right. 


tap water contained in concrete crocks 
lined with various toxic coatings. The 
most effective coatings, which definitely 
killed all algae growth in these tests, 
consisted of powdered copper or pow- 
dered cuprous oxide held in a portland 
cement paint film. Some of the others 
retarded the growth and some had no 
effect whatever. A field trial was sub- 
sequently arranged on a concrete flume 
of the Minidoka Extension Canal in 
Idaho, using the copper - portland ce- 
ment coating. 

Inspection after trial through one 
summer’s irrigation season revealed 
that the coating. was completely ineffec- 
tive; the treated test section had the 
same amount of algae growth as an 
adjacent untreated section. The flow 
of water through the flume was the fac- 
tor which had not been considered in the 
laboratory tests. Its effect was twofold. 
It diluted the concentration of copper 
ion at the surface of the coating and 
resulted in a heavy deposit of carbonates 
on the surface, the combination of which 
virtually eliminated the potential toxic- 
ity of the coating. 

As an example of effort made to 
duplicate service conditions, it is be- 
lieved appropriate to discuss the ap- 
paratus (see Fig. 3) which is used in the 
Bureau laboratories for studying the 
effects of pitting due to cavitation on 
the service life of protective coatings. 
Cavitation erosion is caused by the 
mechanical impact of collapsing vapor 
pockets when water flows at high veloc- 
ity past an irregularity in the surface of 
the confining structure. It is often 
encountered in certain parts of hydraulic 
turbines and outlet valves. To be of 
good service in protecting such areas 
from corrosion, a coating must first be 
able to withstand these cavitational 
forces. 

Most coatings will not last long where 
cavitation erosion exists. This has 
been proved in practice and is borne out 
in tests conducted on the Bureau ap- 
paratus. Figure 4 shows some typical 
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Fig. 4.—Typical Performance of Protective Coatings in Cavitation Erosion Test at Veloc 


ice, whereas other coatings had failed\ 
consistently in a much shorter time. | 


SERVICE TESTS 


It is good engineering practice to try) 
out coatings that have shown promise in) 
laboratory tests in small scale field tests) 
before embarking on full scale service) 
applications. This can often save con-)) 
siderable embarrassment to the labora-) 
tory prognosticians. i 

For example, in our laboratory certain 
synthetic resin vehicle paints had looked) 
quite promising for the protection 6f 
submerged. steel and were being con-j 
sidered for use in lining pipe. How-s 
ever, when included in some field tests 
applications in one of the outlet pipes of 
the Grand Coulee Dam, they performed}; 


ties of 85 to 95 ft. per sec. 


Coal-tar paint at left under test 6 hr. 
neoprene coating at right under test 18 hr. 
test results. It will be noted that test 
velocities are high. Under such condi- 
tions, the pitting effect on the cone tip is 
extreme. The best coatings in these 
tests have proved to be those having 
unusually high resiliency, such as neo- 
prene and thiokol synthetic rubbers. 
The neoprene coating illustrated was 
virtually unaffected in the test, whereas 
the cold-applied coal-tar paint and vinyl] 
resin paint, both of which are considered 
to provide good protection for sub- 
merged steel under normal conditions, 
are damaged badly. 

It would be premature to give too 
much weight to the belief that this 
laboratory test is one that will always 
give the correct answer as far as resist- 
ance to cavitation erosion is concerned. 
However, it can be said that a neoprene 
coating applied to the gates of turbines 
of the Marshall Ford Dam was reported 
to be as good as newafter8 months’ sery- 
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Vinyl resin paint in middle under test 14 hr, 


Unaffected 


quite considerably less effectively than 
several other coatings, notably coal-tar 


enamel, a cold-applied plasticized coal-§ 


tar pitch paint, and a vinyl resin for- 
mulation, over a 6-yr. period. 

Even the results of service tests must 
be viewed with caution. 
earlier remarks about coal-tar enamel 
In the Grand Coulee tests, where this 


£ 


Witness our 


coating survived virtually unaffected, iti 


was not subjected at any time to sub+ 
zero temperatures. 


From the condi-+= 
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tions at Grand Coulee to open exposure 


in winter weather in cold climates was 
too great a jump, at least with no modi+ 
fying provisions to insure a more plasti¢i 
material. 

Early this summer, a number of the 
most promising developments in protec+ 
tive coatings for submerged steel were 
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applied as test coatings to one of thei 


penstocks of the Shasta Dam Power 
Plant in California. Included were 
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®-sprayed thiokol, sprayed metals, 
1 synthetic rubber coatings, micro- 
falline wax, phenolic and viny] resin 
ings, and a U. S. Navy hot-applied 
‘ic formulation. All will be com- 
with the performance of coal-tar 
iel used on all except the test sec- 
/t. It will be interesting to see how 
t behave in comparison with their 
‘rmance in laboratory tests. It will 
#iteresting also, providing any show 
wrior performance to the coatings 
ai ntly in use for this service, to see if 
‘ump from field test to full scale use 
eyntroduce unforeseen difficulties. 


APPLICATION PROBLEMS 


ne job does not end with the labora- 
‘ais investigation of materials and its 


ir. R. B. Diemer! (presented in 
en form).—The authors of the paper 
X aboratory Tests of Protective Coat- 
\versus Service Results have covered 
Usubject very thoroughly. My dis- 
ion will deal only with the experi- 
of the Metropolitan Water District 
Southern California with coal-tar 
nel for protective coatings on the 
" e and outside of welded steel pipe. 


is our opinion that excellent service 
»ults can be obtained with coal-tar 
‘mel coatings only when -proper 
lication methods are followed in the 
#1 by competent workmen who are 
rienced in applying primer and coal- 
enamel and properly supervised by 
ectors who are thoroughly familiar 
ih the requirements for this type of 
stective coating. 


uy 


« Colorado River Aqueduct extending 
n 1933 to 1939. Although the work 
she laboratory force was principally 
sing of materials for concrete con- 
iction, a course of instruction was 
en at the laboratory to all engineers 
| inspectors before they were as- 
ned on the aqueduct for supervision 
concrete work. In this way the 
pectors became familiar with labora- 
y work, studied the specifications, 
j1 were better able to obtain service 
ults comparable to laboratory tests 
‘the execution in the field. If this 
juctice could be followed on a large 
) where protective coating of coal-tar 
amel is required, better results would 
! obtained. Laboratory tests may re- 
ul that the product offered by the 


|, Operation and Maintenance Engineer, The 
tropolitan Water District of Southern Cali- 
nia, Los Angeles, Calif. 


pril 1950 


recommendations as to what to use and 
how to apply it. The most carefully 
planned laboratory work will go for 
naught if attention is not given to seeing 
that its recommended procedure is fol- 
lowed with painstaking thoroughness on 
the job. 

Protective coatings are no different 
than other engineering materials in this 
respect. They must be handled intel- 
ligently, with due allowance for their 
limitations, if best service is to be real- 
ized from them. As a matter of fact, 
protective coatings somehow seem to 
come in for more than their share of mis- 
handling, and usually little weight is 
given to excuses made for them on the 
basis of improper usage on the job. It 
therefore behooves laboratory people to 
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manufacturer complies with the speci- 
fications but poor application partially 
due to inexperienced workmen or to 
inexperienced inspectors may result in 
a poor service performance. 

During the period of construction of 
the aqueduct in 1936 and 1937, 10 miles 
of welded steel pipe with an average 
diameter of 11 ft. was constructed 
across the Santa Ana River near Arling- 
ton, Calif. With the exception of 
about 1000 ft., all of this pipe was laid 
in trench and covered. The thickness 
of the steel plate varied from 1749 to 
3149 in. The hydraulic head on the pipe 
varied from 250 to 480 ft. The District 
specifications required that the interior 
of the pipe be covered with a coating of 
coal-tar enamel 349 in. thick either by 
hand daubing or by spinning. The 
method of application was to be left to 
the option of the contractor because of 
the uncertainty as to whether any of the 
bidders would attempt spinning pipe of 
such sizes and weights. The largest 
pipe with spun lining made prior to this 
project was 78 in. in diameter. Equip- 
ment was developed by the contractor 
which successfully spun the lining. 
Subsequent specifications of the District 
required spinning of all straight sections 
of steel pipe. Samples of the coal-tar 
enamel for each shipment were tested 
at the Banning Laboratory before the 
material was allowed to leave the manu- 
facturer’s plant. After the pipe had 
been fabricated and tested hydrostati- 
cally, it was grit-blasted in a completely 
automatic plant. It was then immedi- 
ately primed by spraying. While under 
some weather conditions less drying 
time would have been satisfactory, ex- 
perience indicated the desirability of 
standardizing on a minimum drying 
time for the primer of 24 hr. Experience 
and tests showed that the bond of 
enamel to primer was impaired if too 
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make every effort to see that any poten- 
tially successful results of their hard 
work are realized in practice by follow- 
ing through on field application. 


CoNCLUSION 


In review, it may seem that this 
paper is overly pessimistic concerning 
the value of laboratory testing in pre- 
dicting service performance of protec- 
tive coatings. Stress has purposely 
been laid upon its shortcomings rather 
than upon its strong points, because 
therein lies the greatest opportunity for 
improvement. That laboratory testing 
ig an indispensable phase of good engi- 
neering is unquestioned, but blind reli- 
ance on the results of laboratory tests 
alone may frequently lead to trouble. 


long a time elapsed between application 
of the two materials. Repriming was 
required when enameling was delayed 
more than 72 hr. after priming. Strict 
inspection required reblasting the pipe 
to bright metal and repriming if the 
primer had been poorly applied or if 
rusting appeared. It was found desira- 


ble to preheat the pipe to a temperature 


190 to 200 F. before spinning because of 
the unusual thickness of the steel plate. 
Otherwise the relatively small volume of 
heated enamel with respect to the large 
volume of cold metal would not allow 
the temperature of the high-melting- 
point primer to rise high enough to pro- 
vide a satisfactory bond between enamel 
and pipe at all temperatures. 

The specifications required protective 
coatings on the exterior of the pipe as 
follows: For moderately corrosive soils, 
a 4-in. coat of gunite; and for highly 
corrosive soils 349-in. coal-tar enamel 
with an armor coat of 32-in. gunite. 
The exterior coating of enamel was ap- 
plied immediately after the inside coat- 
ing had been spun; the pipe, while still 
hot, was transferred from the spinning 
machine to adjacent rollers where the 
outside enamel was applied by a wide- 
mouthed spout and wiper attached to an 
extension pipe mounted on the end of a 
movable boom while the pipe was slowly 
rotating. After the pipe had been 
tested for “holidays” in the enamel, a 
coat of 4-in. gunite (reinforced with a 
2 by 4-in., No. 12-gage, galvanized wire 
mesh) was applied over the enamel. 
Considerable care was necessary in 
applying the wire mesh and gunite to 
the outside enameled pipe to prevent 
injury to the enamel. This work was 
done at temperatures below 60 F. so that 
the wire mesh would not penetrate the 
enamel. 

Special sections involving curves and 
elbows together with field joints in the 


(TP103) 77 


pipe were hand daubed. This type of 
application required very strict inspec- 
tion to obtain satisfactory performance 
of the enamel. 


The methods followed by the District 
in the application of coal-tar enamel for 
both the interior and exterior coatings 
have successfully passed the test of 
service for the past 10 years since the 
aqueduct has been in operation. No re- 
pairs have been necessary in any part of 
the 10-mile pipe line. Coordination of 
the laboratory force together with the 
cooperation of the manufacturer’s repre- 
sentatives and the inspection at the 
plants plus the desire of the steel con- 
tractors to do a good job resulted in 
satisfactory performance to the District 
on this pipe line which cost approxi- 
mately $4,750,000. 

In 1942 and 1943 the District re- 
claimed a 36-in. welded steel pipe line 
which had been installed. by. the City of 
Pasadena in 1934. This pipe line of 4- 
in. and 3%5-in. welded steel plates, 11 
miles in length, had been lined in- 
ternally and externally with a dipped 
asphaltic coating. The external coat- 
ings were found to be in poor condition 
when the pipe,.was removed from the 
trench. Regardless of what specifica- 
tions had been used for the coating ma- 
terials, or what laboratory tests had 
been made, service results were not 
satisfactory due to lack of adequate 
means to protect the external coating 
from soil stresses and other damaging 
effects. Tree roots had penetrated the 
lining and left exposed places on the 
pipe. Where the pipe was in gravel or 
rock, many ruptures were found in the 
coating. Although the pipe had been in 
service only about eight years, the ex- 
terior showed appreciable pitting. Most 
of the pits were in the bottom of the 
pipe where the coating had been punc- 
tured by rocks and boulders. This pipe 
was reconditioned after removal from 
the trench, the old coatings were re- 
moved by burning and shotblasting, pits 
ze in. or greater were welded and the 
weld material ground off to the face of 
the plate so that a uniform thickness of 
enamel could be applied. An average of 
six pits per section was found in 1878 30- 
ft. Sections.. This reveals a poor service 
record even though the protective coat- 
ing may have been considered satisfac- 
tory at the time the coating was applied. 


Coal-tar enamel exterior coatings 
without a protective coat of gunite or 
mortar may not be satisfactory even 
though laboratory tests show that the 
materials meet all the specification re- 
quirements and inspection requires 
proper application of the material. The 
District’s experience gained on the Santa 
Ana siphon was reflected in the satis- 
factory service obtained on interior and 
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exterior coatings applied on the above- 
mentioned 11 miles of reclaimed pipe. 
There has been no apparent damage to 
the coatings after five years of operation. 

In addition to this type of protection, 
the District has 52 miles of welded steel 
pipe, diameters varying between 24 and 
55 inches with 4-in. spun mortar lining. 
Inspection of lining recently shows that 
the steel has had excellent protection. 

The District’s experience with coal-tar 
enamel seems to bear out Moran and 
Burnett’s statement, ‘Protective coat- 
ings must be handled intelligently, with 
due allowance for their limitations, if 
best service is to be realized from them.” 

Mr. G. H. Garrett? (presented. in 
written form).—This paper deals with a 
subject quite frequently overlooked. 
The reproduction of actual field con- 
ditions in a laboratory test or in a sam- 
ple field test is of vital importance when 
trying to evaluate the qualities of any 
protective coating. © 

Since these men are engaged in labora- 
tory testing, they are to be congratu- 
lated for their forthrightness in prepar- 
ing a paper such as this, which points 
out the weakness of ordinary laboratory 
testing procedures. 

We should like to see more stress laid 
upon the fact that rigid specifications for 
field application procedures must be ad- 
hered to strictly. It is equally as unde- 
sirable for the work in the field to be 
done without compliance with specifica- 
tions as it is for the laboratory tests and 
conclusions to be made with conditions 
unlike the field conditions. 

As a manufacturer of steel pipe for 
water service, the writer has had more 
experience with the coatings of ‘pipe 


than other phases of protective coatings. 


The authors’ remarks regarding their 
experience with coal-tar enamel are 
especially interesting. 

They have done some fine work in 
correlating the penetration with ability 
to stand severe cold temperatures. 
However, proper care and handling of 
the pipe during transportation and in- 
stallation still'must be exercised in order 
to insure as'good quality as possible for 
the protective coating? after its installa- 
tion. 

Any mishandling of coal-tar enamel 
products that would produce stresses 
beyond those produced in the testing 
laboratory, could very well'produce coat- 
ing failures that would not be antici- 
pated in the testing laboratory. 

The authors ‘do state that “It be- 
hooves laboratory people to make every 
effort to see that any potential success- 
ful results of their hard work are realized 
in practice by following through on field 
application.”” More emphasis could be 
placed on this requirement, particularly, 
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where somewhat flexible structurelil af: 
involved, such as large diameter pipe ‘ 

Mr. E. R: StauFFacHER® (presen 
in written form) —The authors are t a F 
congratulated on their lucid presenti? 
tion of a subject which must’ alway 34 f 
considered when a new protective | coat 
ing is presented by the manufac 
and where large scale applications #° 
such coatings are under consideratio: IF i 

The more’ thorough the laboratod on : 
testing the greater reliance can ii dl 
placed on expected performance in’serq@! 
ice. However, it’ appears to bevalmet 
impossible to anticipate in the labor 
tory all of the unusual, conditions whi; 
might arise, and for ‘this reason it : 
necessary to extend the investigatilt 
beyond the laboratory before a certatffit 
untried protective coating can be af 
cepted for widespread service. To thi 
end the process for determination oft! 
suitable and effective protective coatiis 
generally requires: (1) an investigati(jm 
of its properties in the laboratory and tf 
suitability as determined by artificiip 
weathering or salt spray tests; (2) ovgy 
door exposure tests using metal (usual 
ferrous) panels which have been pig 
pared in the laboratory and where tif 
coating has been applied in the labong 
tory (this procedure would apply al 
to wooden panels where protection for aj 
terior wooden structures is involvectfy 
(3) the use of a small-scale pilot or ¢ 
perimental installation on certain equity 
ment in the field, applied under fie 
conditions and by the’ maintenarjh 
workmen; and (4) a large scale applis 
tion throughout a power plant or subs 
tion or possibly on a group of structu 
having rather rigorous exposure. 0: 
after a protective coating has” go 
through these successive steps a@ 
proved its durability can it be considers#, 
for general application throughout i} 
power system. Even then, the varici 
conditions of service to be met and cc 
ditions under which it must be apploll 
may require modification of the prot 
tive coating from time to time. 

The above procedure may appear # 
be rather time consuming, and so it 
but it seems to be the only way that ¢ 
can be assured that the coating will py 
tect under the conditions which it m 
face. Probably the most crucial tests 
the third one referred to above, name 
the small scale experimental field 
applied under field conditions. At t! 
stage the laboratory should be in ele 
touch with the field work so as to n 
the conditions under which the coatif 
must be applied. By observation |/ 
these conditions, the laboratory will|] 
able to devise methods of testing whi 
may shorten the over-all time requit 
for an extensive investigation of a nl 


3 Electrical Engineer, Southern Calgon 
Edison Co., Los Angeles, Calif. | 


April 19 


‘ ng. When competitive coatings 
‘meing compared, the laboratory and 
j p. exposure tests are of extreme value 
‘preening out coatings which ob- 
“jly do not have the required 
‘weedness for the anticipated service. 
‘01s been often said that not much 
‘Wiis required to find out which are the 
br or unsuitable coatings, but it does 
7 } considerable time to determine 
‘is the best. In practice it usually 
ss out that several coatings appear to 
om almost equal merit, and the in- 
gation must be continued with 
} more suitable coatings until two 
gree of them prove to be acceptable 
®\se throughout a power system. 


é 


‘she authors’ account of their ex- 
*@nces in finding field conditions and 
ce requirements somewhat different 
anticipated illustrates the neces- 
yafor careful field observations at all 
3. The laboratory should be in- 
ed promptly regarding any de- 
acies which develop so as to take 
9 of these deficiencies in future labora- 
tests. The experience of the 
ors in regard to the laboratory 
of coal-tar enamel under a nation- 
accepted specification as compared 
whe deficiency of the material in a 
siicular service is a good example of 
@mecessity for close cooperation be- 
fen the laboratory and the field. In 
case a revised laboratory test was 
»ted which corrected an inadequacy 
vhe testing. The authors deserve 
a@ithanks for bringing this point to our 
Motion. A revised specification cover- 
‘Sthe points which the authors have 
@iribed should be of benefit to all 
s of coal-tar enamel. 
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ven with careful thought before be- 
“ing a job, supplemented by ex- 
Mire tests, a protective coating may 
short of its expected performance 
4 to conditions of application. In the 
1 of steel transmission line towers 
frersing a heavy industrial district in 
coastal area, it was found that a pro- 
jive coating was required after about 
yen years service even though the 
“11 members had been galvanized 
finally. Accordingly, studies were 
le of various combinations of primers 
ii finish coats, and steel panels coated 
“he laboratory were exposed at the 
# where the coating was to be applied. 
ar a few years exposure the decision 
« made as to the acceptable coatings 
ich incorporated a medium slow dry- 
( primer as the first coat. When 
A lying the coating in the field, the 
fy drying primer was used and a 
diimum of 48 hr. drying time was 
Jwed before application of the top 
/t over the primer. It was found that 
hough this particular coating system 
e fair service it did not hold up as 
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well as should have been expected from 
the performance of the coating on the 
exposure panels. It was noted later that 
deposits made up of dust and possibly 
particles from industrial chemicals in 
the air together with fog from the sea- 
coast would collect on the tower mem- 
bers. During the interval between the 
application of the primer and the top 
coat, short as it was, a small amount of 
this contaminating material would de- 
posit on the prime coat. Even though 
attempts were made to wipe or brush off 
the contaminating deposit, a certain 
amount of it would become incorporated 
with the top coat. It was surmised that 
the deposit was, in a large measure, 
responsible for the performance of the 
coating not being up to expectations. 
Accordingly the coating specification 
was revised to utilize a quick drying 
primer (about 4 hr. drying time) in- 
corporating substantially the same in- 
hibitive ingredients, and the painting 
routine was changed to the extent of 
applying the top coat as soon as prac- 
ticable after the primer had dried. Quite 
often it was possible to apply the primer 
and top coat the same day even though 
a comparatively thick brush coat was 
applied in each case. Since this change 
in primer and application routine, the 
protective coat appears to be performing 
better in the worst locations, although 
the service record of the modified coat- 
ing to date is only about one year. 

Laboratory testing should become 
more valuable as new methods of in- 
vestigation are devised, provided that 
the laboratory is promptly informed of 
results in the field. As the laboratory 
becomes better acquainted with the 
field conditions, the preliminary tests in 
the laboratory may shorten the time for 
field investigation. Until that time, 
however, it must be a case of laboratory 
and field testing working together to the 
end that the hoped-for service results 
will be achieved. This discussion would 
not be complete without a tribute to the 
coating manufacturers for their as- 
sistance in helping to solve the various 
problems which develop in the field. 
Whenever a condition has been brought 
to their attention they have whole- 
heartedly cooperated to help overcome 
any deficiency in their coating and to 
assist in the proper application proce- 
dure. 

Mr. R. G. Lanpis! (presented in 
written form).—Although Messrs. Moran 
and Burnett make no distinction, there 
are two categories of laboratory tests. 
One includes those tests necessary to 
develop a satisfactory product to meet 
the customer’s requirements, and the 
other includes the tests necessary for the 
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satisfactory control of that product once 
it has been approved and put into pro- 
duction. | 

Tests necessary in the development of 
a product varying in complexity depend- 
ing on the final end use of the material. 
The more background a formulating 
group has on a project, the less complex 
the tests need to be. Certainly the 
amount of testing required to develop a 
toy finish where no long durability is ex- 
pected is not as great as that required in 
the formulation of an interior water- 
tank finish. 

By the same reasoning, the control 
tests, once the product is developed, 
need not be as complex for the toy finish 
as for the water-tank coating. Perhaps 
color, gloss, drying speed, and print re- 
sistance would be adequate for the 
former, whereas, the latter would have 
to embrace a more time-consuming pro- 
cedure involving water immersion, cold- 
checking, etc. While a house paint 
might consume hours and hours of 
initial testing and retesting and even 
months of exposure before it was 
adopted, the actual control testing 
would have to be streamlined, since a 
production schedule would probably 
call for a tank turnover at least once 
every three days, if not oftener. 

While it is evident the paper reflects a 
pessimistic viewpoint, it must be re- 
membered that the authors are asso- 
ciated with construction involving mil- 
lions of dollars, and the projects are not 
always accessible for periodic mainte- 
nance. In such cases the laboratory 
testing must duplicate as nearly as 
possible field results. 

We find similar instances in other 
paint applications where equal caution 
in evaluating laboratory results is de- 
sirable. For instance, despite the many 
tests for abrasion resistance, such as 
Taber, falling sand, and others, it is not 
generally conceded that traffic paints can 
be completely evaluated except by 
making comparative field tests. Most 
testing laboratories and procurement 
agencies paint out strips across a street 
or highway, making comparisons against 
products of known performance. The 
use of the test instruments do give some 
indication of the probable service life, 
but the results do not always give a 
direct parallel to actual field conditions. 

Likewise, in the testing of paints and 
enamels there are many laboratory in- 
struments designed to accelerate and 
duplicate field conditions. Many of the 
Federal specifications published in TT- 
P-141b, section 600, are geared directly 
to some aspect of coating life. Likewise, 
some A.S.T.M. specifications for paint, 
varnish, and lacquer are designed to pre- 
dict varied service conditions. One of 
the most controversial tests is conducted 
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with accelerated weathering machines. 
Many gallons of paint have been re- 
jected on Specification TT-P-489 be- 
cause of failure to pass tests using the 
National Carbon machine, while the 
same paints will pass when tested with 
the Atlas Twin Are Weatherometer. 

Van Loo® pointed out a tremendous 
advance in testing of house paints during 
the past 25 years. He emphasized the 
necessity of pilot plant testing on ex- 
posure farms for this type product. No 
known laboratory tests can predict all 
phases of service life for long oil finishes. 

Elm® also covered this subject and 
proposed a method for reducing the ex- 
posures necessary to produce satisfac- 
tory results. The proposed values may 
be analyzed by statistical means. 

Moran and Burnett indicated a short- 
coming of laboratory testing with re- 
spect to the “peel test’? on bituminous 
coatings. This parallels the problem 
existing in all physical test methods for 
paint, namely, how long should a finish 
age and under what conditions before 
being subjected to tests? An example of 
this is a product which our laboratory 
formulated for a station paint. It con- 
tained as a vehicle 52-R-13 alkyd length- 
ened with linseed oil. When subjected 
to accelerated tests by exposing the film 
to intense ultraviolet radiation, the 
finish degraded to a very low gloss in a 
relatively short time, yet on exterior ex- 
posure, the film remained glossy for 
months. Too short a drying time existed 
after the panels were prepared. The 
ultraviolet light apparently irradiated 
the oil to the point of decomposition 
before it had a chance to dry. 

The subject of oversight in testing 


5 Maurice Van Loo, ‘‘Twenty-Five Years of 
Paint Testing,”’ Industrial and Engineering Chem- 
istry, February, 1949, p. 267. 

8 A.C. Elm, “Testing the Durability of House 
Paint Systems for Out-Door Use,’ Paint, Oil & 
Chemical Review, Vol. 112, No. 10, (1949). 


certainly is tied in with past experience. 
Everything cannot be predicted. To 
minimize oversights, the project should 
be considered in a logical sequence. The 
following might be typical, assuming 
that the protective coatings had been 
established with adequate raw mate- 
rials: 


1. Package consistency. 

2. Reduction, if any, and with what 
type of solvent. 

3. Application technique—brush, 
spray, dip, flocoat, etc. 

4. Surface on which product is ap- 
plied—type, prepainting treat- 
ment, etc. 

5. Physical conditions under which 
product will be applied—tem- 
perature, humidity, etc. 

6. Drying time—air-dry, force dry, 
bake. 

7. Conditions after drying—immedi- 
ate exposure, temporary stor- 
age, packing for shipment, etc. 

8. Actual service conditions—weath- 

ering, abrasion resistance, im- 
pact, etc. 

9. Total service life—how long should 
the product be expected to give 
satisfactory protection? 

10. Maintenance and inspection dur- 
ing life—ease, frequency, etc. 

11. Circumstances to be considered in 
repainting the product—self- 
lifting, adhesion of subsequent 
coatings, probability of film 
failure when recoated (such as 
recoating with a long oil finish 
over shorter substrate). 


The foregoing illustrates a typical 
line of reasoning to minimize oversights 
in testing. Obviously some things are 
unpredictable, as Moran and Burnett 
have pointed out. 

Likewise, the inadequacies in test 
procedures and the setting of proper 
limits can only be achieved with long 
background in the field. Once the pro- 


Research Under Way on Riveted 
and Bolted Structural Joints 


A NUMBER of research proj- 
ects are being carried out at the University 
of Illinois and Northwestern University 
on the behavior of riveted and bolted struc- 
tural joints. This work is under the aus- 
pices of a research council on this subject, 
which in turn is sponsored by several or- 
ganizations! concerned with the problems. 


‘The Research Council on Riveted and Bolted 
Structural Joints is sponsored by the Am. Inst. 
Steel Construction, Am. Iron and Steel Inst., 
Assoc. Am. Rail., Engineering Foundation, Div., 
Highways, Illinois, Ind. Fasteners Inst., and 
Public Roads Adm. 
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The main object of the council which 
came into being early in 1947, is to de- 
velop specific data to insure safer and 
more economical design and construction. 
Currently seven projects are under way 
covering the effect of bearing pressure on 
static and fatigue strength of riveted 
joints, effect of rivet pattern on static 
strength of structural joints, the strength 
of rivets in shear and combined shear and 
tension, fatigue strength of bolted struc- 
tural joints, the effect of grip upon the 
fatigue strength of riveted and bolted 
joints, the fatigue strength of high-strength 
steel riveted joints, and the effect of rivet 
pattern on the fatigue strength of struc- 
tural joints. 
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cedures and limits have been est 
lished, the material can be kept 
standard only by the use of ad 
printed forms which leaves not. 
the memory of the tester. 

The duplication of service conditi 
in the laboratory is largely depen 
upon the economic aspects of the s 
tion. The advantages perhaps are 
favor of Government agencies, 
large companies, followed by small 
ducers. Evidence of this are the 
excellent laboratories of the Burea 
Reclamation in Denver and tho 
Mare Island Navy Yard here in the 
Area. Within any one group, of co 
the duplication of service conditio 
must be dependent upon the type a 
volume as well as the dollar value of thi), 
coating. 

Most producers of protective coapiy 
ings, test laboratories, and suppliers «i 
the raw material components are }il# 
coming increasingly aware of the nim 
cessity for more adequate control testir) 
to insure proper quality, and thus rf 
duce service failures and complain : 

Messrs. W. T. Moran anv G, 1 
Burnetr (author's closure) —The inilly 
portance of following through on the e jc 
to see that protective coatings afl 
applied properly has been emphasizej 
by the discussers, and bears repeatin 
here. Certainly this is essential to th 
success of any painting work as well il 
to intelligent interpretation of labor, 
tory test results in relation to servi 
performance. ; 

We appreciate especially the fact thi 
the discussers have given the reader t| 
benefit of several illustrations taken firey 
their own experiences. We are hopell 
that this mutual revelation of difficult: 
will be an incentive to more care 
planning in the testing of protectif, 
coatings generally. 


Progress reports have been made on t 
work indicating that much pertinent a 
interesting data have resulted. In t 
work on fatigue strength of bolted join 
for example, it is indicated that joi) 
fastened with high-tensile bolts ¥ 
demonstrate superior values. Some } 
the data from earlier tests covering hot- 
cold-driven rivets and high-strength b 
subjected to fatigue loading are repay 
Am. Railway Engineering Assoc. Bulle} 
481. 

Several A.S.T.M. members are servi 
on the council or are sponsors of the woi 
The current chairman is Wm. C. Stewa/’ 
Technical Adviser, Industrial Fastent 


Institute, Cleveland. | 
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feding Handbook 


i Tue “Welding Handbook” 
#gust been published by the American 
‘ing Society making available to 
“srone interested in welding perhaps 
‘Waost complete and authoritative up- 
«te single volume on welding. 
“Je book contains 65 chapters covering 
“more than 30 welding and cutting 
. esses in use by industry today, the 
‘eng of ferrous and non-ferrous metals 
loys, and the application of welding 
aiifferent industries. Also included 
vvadividual chapters on cost estimating, 
ing metallurgy, physics of welding, a 
ypnary of welding terms, general engi- 
ivng tables, welding symbols, filler 
@l specifications, inspection, and many 
,'s. A bibliography is included at the 
“ef each chapter listing the important 
wm, standards, books, and technical 
i@ies on the subject of the chapter for 
J seeking further information. 
‘pre than 300 tables are included in the 
isdbook to make it useful for ready ref- 
se and illustrations are generously 
2) to show welding equipment, welding 
ie ls, and specific applications. 
he 69-page index makes it possible to 
@ily find specific information and re- 
#6 information contained in different 
‘sters. Both the index and the text 
m@iextensively cross-referenced. Items 
joie index have been grouped by welding 
eesses, by metals, by applications, and 
™ been further grouped under engineer- 
(Mneadings such as design, workman- 
# inspection, etc. Each item is also 
geately listed in alphabetical order. 
spies of the third edition of the 1650- 


tilendar of Society Meetings 


SMERICAN SocieTy oF Crvin ENGINEERS— 
sSpring Meeting, April 19-21, Los Angeles, 
MeERICAN Ceramic SocteTy—52nd Annual 
i Meeting, April 23-27, Hotel Statler, New 

WYork, N. Y. 

SimeRICAN FOUNDRYMEN’S SocteTy—54th 

»tAnnual Convention and Exhibit, May 

)8-12, Public Auditorium, Cleveland, Ohio. 

Sleerican InstTiItTuTE oF CH»emists—May 

}11-12, Hotel New Yorker, New York, N. Y. 

S) CIETY FOR EXPERIMENTAL STRESS ANALY- 
sis—Spring Meeting, May 25-27, Hotel 

/) Statler, Cleveland, Ohio. 

‘)cisty For AppLlinp Specrroscopy—dth 

“|Annual Meeting, May 26-27, Socony- 

-} Vacuum Training Center, New York, N. Y. 

‘juprican Society oF REFRIGERATING 

“)ENncInrrers—Spring Meeting, June 4-7, 

»‘Hotel Muehlebach, Kansas City, Mo. 

‘‘merican Society for Testing Materials— 

53rd Annual Meeting and 9th Exhibit of 

} Testing Apparatus and Related Equip- 

“ment, June 26-30, Hotel Chalfonte-Had- 
) don Hall, Atlantic City, N. J. . 

ae Institure or Pstroneum—Oil Shale 
} and Cannel Coal Conference, July 3-7, 
Glasgow, Scotland. 

WMERICAN CHEMICAL Socraty—118th Na- 
‘tional Meeting, September 3-8, Chicago, 
Til. 

dystrument Soctery or Amurica—Confer- 

Jence and Exhibit, September 11-15, 

| Buffalo Auditorium, Buffalo, N. Y. 
‘ATIONAL . PETROLEUM AssociaTIon—Sep- 

{tember 13-15, Hotel Traymore, Atlantic 

| City, N. J. 


| 


page “Welding Handbook” may be ob- 
tained from the American Welding Society, 
33 West 39th Street, New York 18, N. Y. 
The price per copy is $12 in the United 
States and Canada, $13 elsewhere. 


Subsurface Exploration and Sampling 
of Soils for Civil Engineering Purposes 


A FINAL report on ‘“Subsur- 
face Exploration and Sampling of Soils for 
Civil Engineering Purposes” is now avail- 
able through the Engineering Foundation. 
This report presents the results of twelve 
years of work by Dr. M. Juul Hvorslev on 
a research project of the Committee on 
Sampling and Testing of the American 
Society of Civil Engineers. The project 
was sponsored by the Engineering Founda- 
tion, Harvard University, and the U. 8S. 
Waterways Experiment Station, and the 
report was prepared and printed by the 
Waterways Experiment Station. 

This book is intended as an authorita- 
tive reference work on the development and 
current status of subsurface exploration in 
general and on sampling of soils and rocks 
in particular. Its major values to the 
practicing engineer appear to be: 


1. Descriptions and general data for 
all methods of subsurface exploration and 
sampling are contained under one cover. 

2. The factors influencing the quality 
of soil samples are clearly and logically 
delineated. 

3. General rules for the design and 


“Devils Tea 
LT igs 


First prize-win- 
ning photograph, 
General Section, 
General Testing 
Group in the Sixth 
A.S.T.M. Photo- 
graphic — Exhibit 
(1948), by John 
Kalinich, Corning 
Glass Works. 
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operation of equipment for obtaining 
undisturbed samples of various types of 
soils are presented. 

4. Arather complete subject index and 
an extensive bibliography provide rapid 
reference to detailed infor mation on most 
specific topics related to exploration and 
sampling. 


The report, of 520 pages, is divided into 
two major parts: Part I on “Principles of 
Exploration and Sampling” contains chap- 
ters on general procedures and require- 
ments, methods of subsurface exploration, 
groundwater observation, sampling meth- 
ods and requirements, sampling and soil 
types, disturbance of soil samples, and 
boring and sampling records. Part II on 
‘Details of Sampling Equipment and 
Methods” contains chapters on casing and 
drill rods, open drive samplers, piston 
drive samplers, special methods and 
equipment for preventing loss of samples, 
drive samplers for submarine explora- 
tions, core boring methods and equip- 
ment, sampling in search of oil and min- 
erals, surface and control sampling, and 
preservation and handling of samples. 
The bibliography lists over one thousand 
references on subjects related to the con- 
tent of the report. 

Copies of this report can be obtained 
from The Engineering Foundation, 29 W. 
Thirty-ninth St., New York 18, N. Y. 

The price including shipping charges 
within the United States is $4 for members 
of the engineering founder societies and 
libraries and $6 for all others. 
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SY PROFESSIONAL CARDS fz 


On this page are announcements by leading organizations and individuals of their services. 


THE JAMES H. HERRON COMPANY 


Engineers, Chemists, Metallurgists 
Consulting, Inspecting, Testing 
Physical, Chemical, Metallographic & X-Ray Laboratories 
1360-1364 West Third St., Cleveland, Ohio 


PATZIG TESTING LABORATORIES 
ENGINEERING INSPECTION 
TESTS » ANALYSES - RESEARCH 
EQUIPMENT - APPLIANCES 
MATERIALS & PRODUCTS 
Ingersoll Ave. & 23rd St. Des Moines, lowa 


SOUTHWESTERN LABORATORIES 


Consulting, Analytical Chemists and 
Testing Engineers 


LABORATORIES 


Inspections; Testing and Chemical Work 
Fort Worth, Dallas, and Houston, Texas 


W. B. COLEMAN & CO. 


Metallurgists-Chemists-Engineers 
Spectographic Analysis 
Chemical and Physical Testing 
Metallurgical Investigations 
Boiler Water Conditioning 

Consultation Service 


9th & Rising Sun Ave., Philadelphia 40, Pa. 


ANALYSIS 


Cc Oo AL PREPARATION 


POWER PLANT ENGINEERING 
COMMERCIAL TESTING & ENGINEERING CO. 


307 N. Michigan Chicago 1, Illinois 
Charleston, W.Va. Toledo,O. Cleveland, O. 
Terre Haute, Ind. Norfolk, Va. 


Rochester, N. Y. 
INC. 


SAM TOUR & C0., 


Mechanical, Chemical, Metallurgical 
Engineers — Consultants 


Research & Development Laboratories 


44 Trinity Place New York 6,N. Y. 


The Haller Testing Laboratories, Inc. 


801 Second Avenue, New York 17, N.Y. 
Tel. MUrray Hill 4-5358 
Testing and Inspection of 
Construction Materials 


New York, N. ¥. ®@ Boston, Mass. 
New Haven, Conn. ® Plainfield, N. J. 


Testing + Inspection * Consulting 


Product Development & Research 


United States Testing Comeany: Inc. 
Hoboken, N. J. 


Boston » Chicago « Denver - Los Angeles 
Memphis + New York * Philadelphia - Woonsocket 
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LUCIUS PITKIN, INC. 
ESTABLISHED 1885 
Metallurgical Chemists & Consultants 
Analysis—Sampling—Assaying 
Spectrography—Metallography 
Corrosion Studies—Research 
PITKIN BLDG 47 FULTON ST., N. Y. 7, N. a 


PENNIMAN & BROWNE, INC. 


Established 1896 
% CHEMICAL ENGINEERS 
e ANALYSTS > 


Ye 
Laboratory and Field Service 
Research Testing Inspection Sampling 


341 ST. PAUL PLACE e BALTIMORE 2, MD. 
LEDOUX & COMPANY, INC. 
Chemists, Assayers, Engineers 
Samplers and Weighers 


155 AVE. of the AMERICAS 
NEW YORK 13, N. Y. 


The Oldest Commercial Laboratory i || 
In America 


BOOTH, GARRETT & BLAIR 
Established 1836 | 

Analytical and Consulting Chemists aT | 
Samplers and Weighers 


228 South Ninth Street Philadelphia 7, Pa 


THE GULICK-HENDERSON@! 
LABORATORIES, INC. | 
Inspecting & Testing Engineers 


524 Fourth Ave., Pittsburgh 19, Pa. 
25 West 48rd St., New York 18, N. Y.- 
431 South Dearborn St., Chicago 5, Ill. | 


South Florida Test Service 
Testing e Research @ Engineers 
Development and Testing of Materials and 
products. Predetermination of durability and ¢ 
permanency by actual exposure or service | 
tests. 


4201 N. W. 7th Street, Established 
Miami 34, Fia 1931 


MN ETE A. W. WILLIAMS 
SHILSTONE TESTING LABORATORY, INSPECTION COMPANY | 


NC. Timber and Timber Treatment Inspections | 


ST.JOHN X-RAY 
LABORATORY 
CALIFON, N. J. 


COBALT 60 
Rental and Sale 


NATIONAL SPECTROGRAPHIC 
LABORATORIES, INC. 


6300 Euclid Avenue Cleveland 3, Ohio 


Specializing in Spectroscopy 
Qualitative and Quantitative Analysis 


Chemists & Engineers 
Spectrographic Analyses* 
New Orleans, La. *Houston, Tex. 
Inspection at all leading industrial centers 


ROBERT W. HUNT COMPANY 
Inspection, Tests, Consultation, Research EN GINEERS 


CHEMICAL, PHYSICAL 
METALLURGICAL, CEMENT end 
CONCRETE LABORATORIES. 


Also 
Complete Chemical and Physical Testing — 
Laboratories 
EXECUTIVE OFFICE: Mobile Alabama 
BRANCH OFFICES: New York N. Y. St. Louis, Mo. ¢ 
Long View, Wash. 


Metallurgists Chemists 


NEW YORK TESTING: 
LABORATORIES, _ INC. 


w= | 80 WASHINGTON STREET, NEW YORK 6,N. Y. 


Consulting and. Research Engineers 


Mechanical, Physical and Electrical Tests, 
Inspections on all materials. 


FOSTER D. SNELLinc} 


PRODUCT EVALUATION 
and DEVELOPMENT 
PHYSICAL TESTING 


Write for booklet $8 
“The Chemical Consultant and Your Business". 


175 W. Jackson Blvd., CHICAGO, And All Large Cities 


QELECTRICAL 


TESTING LABORATORIES INC 


Specializing in technical services to those 
tntent upon GOOD QUALITY 


2 East End Avenue at 79 th St. NewYork 21-N-¥ 
————————————— 


